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To Alfred R. C, Selwyn, C.M.G./'; LL,D* ? F.R.S, 

Director of the Geological and Natural History Survey of Canada * 


Sir — I beg to present herewith a report or a portion of the Yukon 
District, N*W,T. ? and adjacent northern part of the Province of British 
Columbia, The exploration upon which this report is based was 
carried out as part of the work of the Yukon Expedition, of which I 
had the honour to be placed in charge. The further explorations and 
surveys carried out by Messrs, It, G. McConnell and W* Ogilvic will 
form the subject of separate reports* 

It may be explained that the greater part of the present report was 
completed in June last, but that having been engaged in field work 
during the summer, it was impossible to send the manuscript to the 
printer at that time* 


I have the honour to be T sir, 

Your obedient servant, 


Ottawa, Dec. 1, 18S8* 


GEORGE M. DAWSON. 



Note* — T he bearings throughout this report are given with refer- 
ence to the true meridian, unless otherwise specially noted* 
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Introductory* 

I I ■ . ■ 

The Yukon expedition, to which the present report relates, was Yukon 
undertaken for the purpose of gaining information on the vast and 
hitherto almost unknown tract of country which forms the extreme 
north-westerly portion of the North-west Territory. This tract is 
bounded to the south by the northern line of the Province of British 
Columbia (Lat. 00^), to the west by the eastern line of the United- 
States territory of Alaska, to the east by the Rocky Mountain Ranges 
and 13Gth meridian, and to the north by the Arctic Ocean, The region Yukon district, 
thus generally defined is referred to as the Yukon district, this name 
being rendered appropriate from the fact that the greater part of its 
area lies within the drainage-basin of the river of that name. 


The Yukon district, as above defined, has a total area of approximately of Yukon 

192,000 square miles, of which, according to the most recent informa- d,stncL 
lion, 150,708 square miles is included in the watershed of the Yukon. 

The superficial extent of the district may perhaps best be realised 
when it is stated that it is nearly equal to that of France, greater than 
the United Kingdom by 71,100 square miles, ten times the area of the 
province of Nova Scotia, or nearly three times that of the New Eng- 
land States. It is unnecessary to add that the present report must be 
considered merely as a first contribution to our knowledge of this wide 
country. 


Purpose of the 
Espsditiorv. 


Organization, 


Work by Mr* 
Ogilvie* 


Work by the 
writer. 


Work by Mr* 
McConnell - 


Change of j>la«H 


0 B rUKOJSr DISTRICT AND BRITISH COLUMBIA* 

The immediate necessity for the exploratory and surveying work 
undertaken by the expedition, arose from the foot that somewhat im- 
portant developments of placer gold-mining had of late been attracting 
a yearly increasing number of miners and prospectors into a portion 
of the district in question ; and the work decided on, included the pre- 
liminary determination of the point at which the Yukon or Pclly 
Biver crosses the 141st meridian, which here constitutes the boundary 
between the North-west Territory and Alaska* 

The writer was placed in general charge of the expedition, with Mr* 
B* G-. McConnell, B f A., and Mr* J. McEvoy, B. Ap*Sc,, also of the Geolo- 
gical Survey, as assistants, while Mr. W* Ogllvie, L.L*S*, was intrusted 
with the conduct of instrumental measurement and the astronomical 
work in connection with the determination of the position of the 141st 
meridian* 

In consequence of information gained from persons having some 
knowledge of the region to he traversed, it was decided that Mr* 
Ogllvie should carry out an instrumentally measured traverse of the 
route from the head of Lynn Canal to the Lewes and along the line of 
the river to the 141st meridian, where he was to make arrangements 
for wintering, and in the spring and summer of 1888 continue his sur- 
veys north-eastward to the Mackenzie Biver and up that river to 
connect with previously surveyed lines on Athabasca Lake* 

Having ascertained that there was a fair probability of his being 
able to carry a line of survey and exploration from the Cassiar district 
in northern British Columbia, by way of the Upper Liard and 
across the height of land to the Yukon basin, the writer decided 
on attempting that route, which, though known to be difficult, 
appeared to offer, in conjunction with Mr* Ogil vic's work, the best 
opportunity of adding to our knowledge of the country as a whole* 
Mr* McConnell was entrusted, in the 11 ret instance, with the instru- 
mental measurement of the Stikine River, from the point to which 
surveys had previously been carried, as far as the head of navigation, 
and subsequently, with the exploration of the lower portion of the 
Liard Biver; the original intention being that he should return after 
reaching the Mackenzie, in the autumn of 1887, by the ordinary trade 
route up that river. Belbre we finally separated from Mr, McConnell, 
* at the confluence of the Lease and Liard, however, so many unexpected 
delays had occurred, that it was considered advisable to instruct Mr* 
McConnell to endeavour to make arrangements for passing the winter 
of 1887-88 on the Mackenzie, and subsequently to descend the Macken- 
zie, cross the northern extremity of the Rocky Mountains to the Porcu- 
pine Biver, and by following that river and ascending the Lewes, to 
return to the Pacific Coast at Lynn Canal* This arrangement further 
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provided for the examination of a great additional region of which the 
geological structure was altogether unknown* Mr* McConnell has Reports* 
since successfully completed the arduous journey thus outlined* A 
preliminary report of his work, as far as the mouth of the Liard, is 
given in conjunction with that of the writer, In Part III, Annual Re- 
port of the Department of the Interior, 1837* A progress report of 
Mr* Ogilvkfs work forms a portion of Part If of the same volume. 

The present report relates exclusively to the exploration by the ^ e p^ t rosent 
writer in 1887, with the following exceptions; — (1*) Mr. McCqxmelTs 
traverse and geological observations on a portion of the 8 tiki no are 
included in the description of that river and arc incorporated on the 
accompanying map. (2*) The Lewes River, as laid down on the map, 

(with the exception of the mountain features in its vicinity and some 
additions to the outlines of the lakes), is from the survey of Mr, W, 

Ogilvic* The results of Mr, McConnell’s work, carried out after his 
separation from us at the mouth of the Lease, will form the subject of 
a separate report of the Geological Survey, and Mr, Ogilvie will also 
prepare an independent report of his survey on his return. 

In order to present within a reasonable compass the results of the por- Arrangement 
tion of the work of the expedition here reported on, the daily record 
of progress, which the unknown character of the country traversed 
might otherwise appear to warrant, has been discarded, and but slight 
allusion is made to the modes of travel adopted and the numerous 
vicissitudes encountered during our journey. This, while resulting in 
the loss of interest which a connected narrative might possess, has 
distinct advantages in other respects. On account of the extent of the 
region treated of, the descriptive portion of the report has been divided 
into separate chapters, each treating of a distinct portion of our route 
and constituting practically a separate short report* In the pages 
immediately following this introduction, some general notes on the 
region as a whole, are given* 

Summary of Proceedings, 

The following summary of our proceedings In connection with the Journey to the 

. i * it t t * * Stikine. 

expedition is substantially the same as that given in my preliminary 
report before alluded to* — 

We left Ottawa on the 22nd of April, 1887, travelling by the 
Canadian Pacific Railway to Victoria, but, in consequence of irregu- 
larity in the sailing dates of the Alaskan mail steamers, were unable 
to reach Wrangell, at the mouth of the Stikine River, where our work 
may have said to have begun, till the 18th of May* Here Mr. McConnell 
stayed behind, for the purpose of getting Indians and canoes to enable 
him to make a micrometer survey of the Stikine from the end of the 


. 
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Denso Lake 


line measured by Mr. J. Hunter in 18*77, to Telegraph Creek, while I 
proceeded up the river by the first steamer of the season to Telegraph 
Creek, the head of navigation- From this place, goods are carried by 
pack animals to Dense Lake, the centre of the Caseiar mining district ; 
and here again a delay of several days occurred, as the animals had 
not been brought in from their range or shod for the season’s work 
at the date of our arrival. Finally, on June 5th, we reached the head 
of Lease Lake, and found the greater part of the lake still covered with 
ice. It was not till the 9th that we were able to reach the point on 
the shore near Laketon at which two men, previously sent on in ad- 
Building boat*?. vance with an Indian packer, wore sawing lumber for boats. Seven 
days were here busily employed in this work and in constructing three 
boats for the purposes of the expedition. On the evening of the 1 6th, 
a strong wind having broken up the remaining barrier of ice, we 
reached Laketon with oift boats, Mr. McConnell, with a crew of five 
Coast Indians intended for my work on the Upper Liard, having mean- 
Departure from while joined us. On the 18th, having completed our supplies and out- 
fit at Laketon, we left that place, and on the 23rd reached the u Lower 
Post ” at the confluence of the Lease and Liard Rivers. Here Mr. 
McConnell, with one boat and two men, separated from ns for the pur- 
pose of surveying and geologically examining the Lower Liard. 

On leaving the confluence of the Lease and Liard, my own party 
included, besides myself, Mr. McEvoy, Messrs. L. Lewis and L. 
Johnson, engaged at Victoria, two Tshimsian and three Stikine 
(Thlinkit) Indians, all good boatmen. Two local Indians hired as 
guides, and to help in portaging, deserted a day or two after engaging, 
and from the “Lower Post ** to near the confluence of the Pel ly and 
Lewes, for an interval of more than six weeks, we met neither whites 
nor Indians. 

The ascent of the Liard and Prances rivers to Frances Lake proved 
unexpectedly difficult and tedious, the rivers being swift throughout 
and three bad canons having to be passed through. Frances Lake was 
reached on the 8th of July, and after spending a few days in examining 
and mapping the lake, making the observations necessary to fix its 
position, and in the endeavour to And some Indian trail by which we 
might travel across to the Pelly, we began the work of portaging on 
the 17th. 

As we had been unable to discover any route now in use by the 
Indians, and no trace whatever remained of the trail employed by the 
Hudson Pay Company in former years ; and further, as no local Indians 
could be found to act as guides or to assist in carrying our stuff, it was 
evident that the crossing of this portage (which lmd been estimated by 
Mr. Campbell at about 70 miles in length) would be a difficult matter, 
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and that we might indeed find it impossible to carry over a sufficient 
supply of provisions tor work ou the Felly. We therefore, constructed 
a strong log cache on the shore of Frances Lake, and left there, to be 
taken to Deasc Lake by the Indians when they returned, everything 
we could possibly dispense with. Had we been unable to effect the 
portage, there was in our cache a sufficient supply of provisions to en- 
able the whole party to return to the “Lower Post.* 1 After a very toil- 
some journey, we were, however, so fortunate as to reach the bank of the 
Upper, Felly on ihe 29th of July, with still nearly a month's provisions 
for four persons, our instruments and a small camping outfit, a 
canvas cover from which a canoe might be constructed, and the tools 
and nails for building a wooden boat, should that prove to be neces- 
sary. Our Indians, who had for a long time been very uneasy because 
of their distance from the coast and the unknown character of the 
country into which they had been taken, were here paid off, and to 
their great delight allowed to turn back. 

As a dangerous rapid was reported to exist on the upper part of the Descent of the 
Polly, it was decided to construct a canvas canoe in preference to 1 PI>cr Pell5 + 
building a boat, which it might prove impossible to portage past the 
rapid. Having completed the canoe, we descended the Felly, making 
a portage of half a mile past Hoole Rapid or Canon, and arrived at the 
confluence of the Lewes branch with the Upper Felly on the 11th 
of August. We had now reached the line of route which is used by the Proceedings at 
miners, and expected to find, at the mouth of the Lewes, a prearranged Lewes* ° f 
memorandum from Mr. Ogilvie, from whom we had separated in May, 

As we could not find any such notice, and as Mr. Ogilvie had not been 
seen on the lower river by a party of miners whom we met here on 
their way up the Lewes, we were forced to conclude that he had not 
yet reached this point. The same party informed ns that there had 
been few miners during the summer on the Stewart River, where most 
of the work had been carried on in 1886, but that in consequence of the 
discovery of “coarse” gold on Forty-mile Creek, over 200 miles 
further down the river, most of the men had gone there. We were 
also told that Harper’s trading post, where 1 had hoped to be able 
to get an additional supply of provisions should we fail to connect 
with Mr. Ogilvie, had been moved from the mouth of the Stewart 
to Forty-mile Creek. From the place where we now were we still 
had a journey of nearly 400 miles to the coast, with the swift waters 
of the Lewes to contend against for the greater part of the distance. 

If therefore it should have become necessary to go down stream 
200 miles to Forty-mile Creek for provisions, so much would have 
been added to our up-stream journey that it would become doubtful 
whether we should be able to afford time for geological work on 
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the Lewes, and yet reach die coast before the smaller lakes near the 
mountains were frozen over, T therefore decided to set about the 
building of another boat, suitable for the ascent of the Lewes, and on 
the second day after wo had begun work, Mr, Ogilvie very opportunely 
appeared. After having completed our boat and obtained Mr. Ogllvie’s 
preliminary report and map-sheets, together with the necessary pro- 
visions, we began the ascent of the Lewes, from the bead-waters of 
which we crossed the mountains by the Cbilkoot Pass and reached the 
coast at the bead of Lynn Canal on the 20th September. 

In addition to the physical obstacles to be encountered on the long 
route above outlined, some anxiety was caused by reported Indian 
troubles on the Yukon. We heard a most circumstantial account of 
these from a couple of miners who followed us in to Lease Lake, the report 
being that the hostile Indians had retreated up the Pelly. As it was 
impossible either to confirm or refute these reports without practically 
abandoning the scheme of work, it was determined to proceed accord- 
ing to the original arrangement. On reaching the mouth of the Lewes 
we ascertained that the story was entirely false, but it had none the 
less kept us in a state of watchfulness during a great part of the 
summer. 


Main Geographical Results. 


Geographical The main geographical results of the Yukon expedition, in so far as 
data obtained. jhose are covered by the present report, are best shown by the aceom- 
panying maps, which may bo compared with previous maps of the 
same region, Mr. Ogilvie’s instrum en tally measured line from tho 
head of Lynn Canal to the intersection of the Yukon or Pelly by the 
141st meridian, will form a sufficiently accurate base for further sur- 
veys. In addition to this we now have an instrumental survey of the 
Stikine from its mouth to the head of navigation (Telegraph Creek), 
which is connected with Lease Lake by a carefully paced traverse* 
This is continued by a detailed running- or track-survey following the 
linos of the Lease, Upper Liard and Pelly rivers, and connecting 
with Mr, Ggilvie’s line at the mouth of the Lewes, the total distance 
from the mouth of the Stikine to this point, by the route travelled 
being about 944 miles* Adding to this the distance from the mouth of 
Length of route t'hc Lewes back to the coast at the head of Lynn Canal (377 miles), 
traversed. the entire distance travelled hy us during tho exploration amounts to 
1322 miles, This, taken in connection with the coast-line between the 
Stikine and Lynn Canal, circumscribes an area of about 63,200 square 
miles, the interior of which is still, but for the accounts of a few pros- 
pectors and reports of Indians, a terra incognita , The same description, 
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with little qualification, applies to the whole surrounding region out- 
side the surveyed circuit, but much general information concerning the 
country has been obtained, which will facilitate further explorations. 

Along the routes thus travelled numerous points have been carefully Positions fixed* 
fixed in latitude by sextant observations, and a sufficient number of 
chronometer longitudes have been obtained by which to lay the whole 
down within small limits of error* Special attention was paid to the 
sketching and fixing of mountain topography in sight from the line of 
travel, and the approximate altitudes of a number of the more pro- 
minent peaks was ascertained* 

jSTo reference is made here to the further work carried out by Messrs. 

Ogilvie and McConnell in 1888, which will, as above stated, be separ- 
ately reported on* 

Orography and General Features* 

The region traversed by the routes just mentioned, including the Drainage 
extreme northern part of British Columbia and the southern part of systcm ' 
the Yukon district (as previously defined}, is drained by three great 
river systems, its waters reaching t ho Pacific by the Slikine, the Mac- 
kenzie, (and eventually the Arctic Ocean,) by the Liard, and Behring 
Sea, by the Yukon* The south-eastern part of the region is divided 
between the two first named rivers, whose tributary streams interlock, 
th e S ti k i n e m a k i n g i I s w ay go mpl et e ly 1 1 1 rang h t h e Co as t Ra nges i n a 
south-westerly direction, while the Liard, on a northeasterly bear- 
ing, cuts across the Rocky Mountains to the Mackenzie valley. The 
watershed separating these rivers near Lease Lake has a height of 
2730 feet, and both streams may be generally characterized as very 
rapid. 

To the north-westward, branches of the Stikiue and Liard again Watershed, 
interlock with the head-waters of several tributaries of the Yukon, 
which here un water the entire great area enclosed on one side by the 
Coast Ranges, on the other by the Rocky Mountains- As the general 
direction of this line of watershed is transverse to that of the main 
orographic ridges of the country, it will probably be found, when 
traced in detail, to be very sinuous* The actual watershed, between the 
Liard and Felly, ori our line of route, was found to have an elevation 
of 3150 feet, but it is, no doubt, much lower in the central portion of 
the region between the Rocky Mountains and Coast Ranges. 

To the north of the Stikine, at least one other river, the Taku, cuts 
like it completely across the Coast Ranges, but its basin is compara- 
tively restricted and little is yet known of it. 

It will be noticed, that while the several branches of the Yukon con- Courses of 

Rivers* 
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form in a general way to the main orographic axes, the Stikine and 
Liard appear to be to a largo degree independent of these, and to flow 
counter to the direction of three mountain ranges. 

The region as a whole, being a portion of the Cordillera belt of the 
west coast, is naturally mountainous in general character, but it com- 
prises as well important areas of merely hilly or gently rolling coun- 
try, besides many wide, flat-bottomed river- valleys. It is. moreover, 
more mountainous and higher in its south-eastern part — that drained 
by the Stikine and Liard, — and subsides gradually, and apparently 
uniformly, to the north-westward: the mountains at the same time 
becoming more isolated and being separated by broader tracts of low 
land. The general base-level, or height of the main valleys, within the 
Coast Ranges, thus declines from about 2500 feet, to nearly 1500 feet 
at the confluence of the Lewes and Polly rivers, and the average base- 
level of the entire region may be stated as being a little over 2000 feet. 

Disregarding minor irregularities, it is found that the trend of the 
main mountain ridges and ranges shows throughout the entire region 
here described a general parallelism to the outline of the coast. In the 
south-eastern and more rugged tract, the bearing of such ranges as are 
well defined is north-west by south-east, while beyond a line which 
may be drawn between the head of Lynn Canal and Frances Lake the 
trend gradually changes to west-north-west. 

The Coast Ranges, with an aggregate average width of about eighty 
miles, the whole of which is closely set with high, rounded or rugged 
mountains, constitutes the most important orographic uplift in the 
entire region, and here repro luces geographically and geologically the 
features characteristic of it in the more southern portion of British 
Columbia. Beyond the vicinity of Lynn Canal, this mountain axis 
runs behind the St. Ellas Alps, ceasing to be the continental border, 
and may he said to be entirely unknown, as any indications of moun- 
tains which have appeared on this part of the map are purely conjec- 
tural Notwithstanding the great width of the Coast Ranges, it is not 
known that any of their constituent mountains attain very notable 
altitudes, but it is probable that a great number of the peaks exceed 
a height of 8000 feet. These ranges are composed of very numerous 
mountain ridges, which are not always uniform in direction, and, so 
far as has been observed, there is no single culminating or dominant 
range which can be traced for any considerable distance. 

The mountain axis next in importance to that of the Coast Ranges, 
is that which forms the water-parting between the Upper Liard and 
Yukon, on one side, and the feeders of the main Mackenzie River on 
the other. This represents the north-western continuation of the 
Rocky Mountains proper, Lts eastern ridges were touched on during 
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the present exploration in the vicinity of Frances Lake and the head 
waters of the Polly Liver, and are there designated on the map as the Too- 
teho Lange. This forms;; so far as has been ascertained, the culminating 
range of a number of more or less exactly parallel ridges, and summits 
in it attain heights of from 7000 to 9000 feet. It lias, however, been 
traced to a comparatively limited distance only, and it appears probable 
that a very complicated mountain system remains to be worked out in 
this p o r t i o n of' 1 lie r eg ion. 

A third notable mountain axis, which I have designated on the map Cussiar Mug*. 
as the Cassiar Lange, is cut through by the Lease Liver in its 
upper course, and further to the north-westward appears to form the 
line of water-parting between the tributaries of the Upper Liard and 
those of the branches of the Yukon. Peaks near the Lease, in this 
range, exceed 7000 feet, but it is probable that none much exceed 
8000 feet, and that the range in u general way becomes lower to the 
north-westward. 

In the north-western and loss elevated moiety of the region, the 
mountain ranges and ridges are in general lower and become discon- 
tinuous and irregular, or while retaining a general parallelism, assume 
an overlapping or echelon-like arrangement. 

In each of these mountain chains above described granitic rocks Granitic recks, 
appear in greater or less force, as more fully noted on succeeding pages. 

In the intervening and subordinate mountain systems of the south-east, 
granitic axes are not found and do not exist as prominent features. 

Scarcely anything is known of the character of the country drained Orography of 
by the Macmillan, Stewart and White rivers, but it is probable that regfons! nniJ 
the basins of the two first-named streams closely resemble that of the 
Upper Pell y, which is described in following pages, Miners who have 
ascended the Stewart for a hundred miles or more, report the existence 
of a continuous range of mountains of considerable height, which rims 
parallel to the river on the north, from a point about fifty miles from its 
mouth onward. The absence of tributaries of any size along the south-west 
side of the Lewes below the Tahk-heena, with the general appearance 
of the country in that direction, so far it has been overlooked, seems to 
show that the basin of the upper portion of the White Liver must be 
comparatively low, and situated as it is within the 8t. Elias Alps, this 
country must possess most remarkable features, both geographically 
and from a climatic point of view, and well deserves exploration. It 
would further appear to be nearly certain that the sources of the Tan- 
ana Liver are to be looked for in this district, well to the east of the 
141st meridian. 

The topographical features of the entire region here described have Effects of the 
been considerably modified by the events of the glacial period, and the pmod * 
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changes produced at that time have more particularly affected the 
drainage-basins and the courses of the various streams. The valleys 
and lower tracts of country are now more or less completely filled or 
covered by extensive deposits of boulder-clay, gravel, sand and silt 
laid down during that period. To these deposits are clue the flat floors 
of the larger valleys, and also to a great extent the appearance which 
the more irregular mountain regions present of being partly sub- 
merged in level or rolling plains. Many changes in direction of 
flow in river-valleys have doubtless also been produced during this 
period, though most of these yet remain to be worked out. The 
general result has been to produce systems of “inconsequent” drain- 
age wherever the natural slopes of the country are easy and the 
limiting ranges irregular. Most of the rivers at the present day have 
done little more than cut out new channels in the glacial debris, touch- 
ing only here and there upon the subjacent rocky floor. 


Sources of the Yukon and Nomenclature. 
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Such particulars as have been ascertained relative to the various 
rivers examined in the course of the exploration, are given in a sub- 
sequent part of this report. As, however, some confusion has arisen 
in respect to the nomenclature of the Yukon and its tributaries, and 
erroneous statements have been made as to the s< source” of the river, 
it may be appropriate here briefly to note the facts m the case in so 
fur as I have been able fq ascertain them. Further details of the early 
exploration of the river are given on page 136 b. 

The estuary of the Yukon appears to have been first explored by the 
Russian, & las u no If, in 1835 to 1B&S, and the river was then named by 
the Russians the Kwikhpak, which name, according to Mr, W. H, Dali, 
is in reality that of one of the channels by which it issues to the sea, 
The lower part of the river, however, continued to be known under 
this name for a number of years, and it is so called on the (Russian) 
map of Lieut Zagoskin, made from reconnoisance surveys which, in 
1842-43, he carried up as far as Howikakat. The mouth of the river 
is shown on Amnvsmith’s map of 1850, but is there nameless. 

The name Yukon was first applied in 1846 by Mr, J. Bell, of the 
Hudson Bay Company, who reached the main river by descending the 
Porcupine, and called it by what he understood to be its Indian appella- 
tion* The head- waters of one of the main tributaries of the Yukon had 
previously been attained by Mr, R. Campbell (also an officer of the Hudson 
Bay Company) in 1840, and in 1850 he descended the river as far as the 
mouth of the Porcupine, naming the whole river thus traversed the 
Felly, and naming also the Lewes, White and Stewart rivers, as well 
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as numerous smaller tributaries. Campbell’s nomenclature and his Connection of 

t , i , ...... , . Y ukon and 

sketch, of the river appear on Arrowannlhs map published in April , Kwikhpak. 

1S54, and Campbell practically established by his journey tl i c. identity 
of his Pelly Rivet' with the Kwikhpak of the Russians. The connec- 
tion between the two is given by a sketch (shown in broken lines) on 
the map just cited, on which also the mouth of ihe Tatiana River 
(under the name Mountain-men River) is shown, and other details 
represented with reasonable accuracy. The sketch of the river below 
the mouth of the Porcupine appears to have been due to the Hudson 
Bay Company’s traders, who, before Campbell bad communicated his 
geographical information in London (in 1853), had already met the 
Russian traders at the mouth of the Tamm a. Much later, in 1863, 

I. S. Lukeen, of the Russian Trading Company, ascended the liver to 
the Hudson Bay post, Fort Yukon, at the mouth of the Porcupine;* * * § 

The name Yukon does not appear at all on Arrowsmilh’s m up of t 
1854, that of the Pelly standing for the whole length of the river maps, 
explored by Campbell, but since that date the term Yukon has 
gradually become applied to the main river. The next map in order 
of publication in which original data are employed is, 1 believe, that 
accompanying Mr. Whympebs paper of 1858, in the Journal of the 
Royal Geographical Society, f which is also reproduced in his book? 

Travels in Alaska and on the Yukon (18(50), 11 is general map gives 

the name Pelly for the whole river above the mouth of the Porcupine, 
u Ivwich-Pak or Yukon/ 1 for the lower part. In his large-scale map, on 
the same sheet, the river above the Porcupine is named the Yukon or 
Pelly, Whymper refers to the river as the i£ Yukon (or Pelly) as it 
has long been called on our maps,’^ In the United States Coast Sur- 
vey map dated 1869§ the main river between the Porcupine and Lewes is 
defi n i te Ty n a m ed t h e Y u k o n ; b u t 1 n t h e m a p ae c o ra pa nying Ra y m ond ’ a 
official report (1811) this name is again confined to the river below 
the Porcupine, and the statement is made m the report (p. 21) that 
from Lake Labarge to Fort Yukon the river is called the Lewes. 


* By a singular oversight, Mr. W. H, Dali stares in the first part of his work, Alaska and its 
Resources IS70 (p, 4), that ” the identity of the Yukon [Pelly J River with the so-called Kwikh- 
pak of the Russians” remained to be established when the explorations of the Telegraph Survey 
commenced on the river in 1865, while giving the credit of this achievement to Lukeen on a sub- 
sequent page (p, 277), Raymond repeats this error in his Report, of a Reconnoissan.ee of the 
Yukon River (1871). Mr. Dad's work above cited constitutes a veritable mine of information on 
the subjects of which it treats, and is frequently referred to in the sequel Where* therefore, 
as in the above ease, criticisms are offered, it is in no spirit of detraction. 

T Yoi xxxvtii. 

| Qp. eft. | p. 223. 

§ In United States Coast Survey Report for 1867 the same nomenclature is adopted, as it is 
also in tho map accompanying Mr. Dali’s Alaska (1870), in the Ethnological map of Alaska by 
the same author (1875), and in most later map#. These, how ever, do not embody any original 
data for this region. 
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Further Much later. Lieut, Sehwatka, in the maps accompanying the official 

Somendature. report of his explorations of 1883 and in other maps elsewhere pub- 
lish ed, in defiance of the fact that the name of the Lewes had a 
published priority of thirty years, erased it completely, extending the 
name Yukon so as to include under that designation the Lewes River. 
This extension of the name Yukon appears to be justified by Lieut. 
Schwatka on the ground that the Lewes is the larger branch at its con- 
fluence with the Upper Felly, As elsewhere stated, this is no doubt 
true, but from what is now known of the Upper Felly, that river is 
almost certainly the longer, its sources are furthest removed from the 
mouth of the Yukon and its course is more directly in continuation of 
its main direction than is the case with the Lewes. Granting, how- 
ever, that the Lewes excelled in all these particulars, it would still, I 
believe, be unjustifiable to alter an old established name for the sole 
purpose of giving to a river a single name from its mouth to its source. 
In any case it is incorrect to state that the Yukon (Lewes) rises in 
Lake Lin deman, or streams flowing into it, as is done by Schwatka, for 
by far the greater part of the water of the river enters by the Take 
arm of Tag is h Lake. 

With respect to the substitution of the name Yukon for that of 
Polly on the portion of the river between the Porcupine and Lewes, it 
is simply a question of well established priority versus use. It is pos- 
sibly a matter of small importance which shall be employed in future, 
but no valid excuse can be offered for the attempt to substitute any 
new name for that either of the Lewes or Felly above the site of old 
Fort Selkirk. 

True sources of From the point of view of the physical geographer, and apart from 

the Yukon. question of nomenclature, the position of the furthest source of the 

great Yukon River is, however, an interesting subject of enquiry ; 
though it may yet be some years before we arc in possession of suffi- 
cient information to settle this question definitely. It may be con- 
fidently assumed that this point is to be found by following up either 
the Felly or the Lewes from their confluence at the site of old Fort 
Selkirk, As already stated, the Lewes there carries the greater volume 
of water, hut draining as it does a considerable length of the humid 
Coast Ranges, which bear throughout the year great reserves of snow 
and numerous glaciers, it does not compare on terms of equality with 
the Upper Felly, which unwaters a region relatively dry. Whether 
reckoned by size or distance from its mouth, the source of the Lewes 
must be placed at the head waters of the Hotilinqu River,* explored 
by Eyrnes, of the Telegraph Survey, in approximate latitude 51)° 10', 

* The Teg-Iin-too occupies the main orographic valley above its confluence with the Lewes, 
but is smaller than the Lewes, and besides doubles back on its course* as is shown on the map. 
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longitude 132° 40'. In regard to the Felly, it is not yet absolutely 
certain that the Felly proper rises further from the common point at 
Fort Selkirk than its great branches, the Macmillan and the Koss 
rivers, but- it is highly probable that it will be found to do so, 

With the above facts premised, we may compare the respective d is- Comparison of 
lances of assumed or probable sources of the Yukon as below, the J 

distances being in each case measured in a straight line from the 
common point at Fort Selkirk : — 

Fort Selkirk to summit of Chilkoot Pass, source according to 


Schwatka (position fixed) . - * . ... * 224 miles. 

“ ( 1 1 to head of 1 1 otal i n q u River of T elegraph S u r vey 

(position approximate) 294 lf 

££ u to “Felly Banka" (position fixed) - 213 “ 

u * to head of Felly Lakes (above 11 Felly Banks,” 

according to Campbell’s sketch) 276 11 


The upper lake on the Felly must bo fed by a considerable stream 
or streams, the addition of the length of which, if known, would add 
considerably to the last of the above distances. 

I must confess to having been somewhat disappointed in the size of Size of tho 
the Felly or Yukon where we saw it below the confluence of the Lewes. rmjr_ 

The river is there, when undivided by islands, about 1700 feet only in 
width, with a maximum depth scarcely exceeding ten feet when at a 
stage which may be considered as its approximate mean. It appeared 
to me to he about equal in size and velocity to the Peace Elver at Dun- 
vegan and Mr. Ogilvie, who is also familiar with the Peace, concurred 
in this estimate. Below this place the river, of course, receives a num- Comparison 
ber of important tributaries, but at any fairly comparable point on the 
two rivers I believe that the Mackenzie must far exceed the Yukon in 
volume. Numerical data on this point are unfortunately still almost 
entirely wanting, but the comparison of the drainage-areas of the two 
rivers, according to the latest available information, strongly bears out 
the statement just made, that of the Yukon being 339,912 square miles 
as against 077,400 square miles in the case of the Mackenzie,* In other 
words, the drainage area of the Mackenzie is more than double that 
of the Yukon, while nothing is known to show that the mean annual 
precipitation over the two areas, as a whole, differs very greatly. 
Exaggerated statements w T bich have been made, to the effect that the 
Yukon discharges a volume of water approaching that of the Mississ- 
ippi, appear to carry their own refutation in the fact that the basin 
of the latter river has an area of no less than 1,226,000 square miles. 


* Of the area drained by the Yukon, about 150,763 square miles are In Canadian, 180, 144 square 
miles In United-States Territory. 
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Some attempt was made by us to gage the flow of several of the 
Discharge of rivers in the Yukon basin, as more fully stated further on. The dis- 

riTSFS* * ** 

charge of the several rivers above the site of the old Fort Selkirk may 
be roughly summarized as follows. The figures given in heavy type 
are derived from measurements more or less approximate, the others 
are based merely on comparisons made by eye and without any attempt 
to cross-section the streams. The scheme may, however, serve to give 
a general idea of relative dimensions. All the figures represent cubic 
feet per second and refer to the latter part of the summer, when the 
rivers may be assumed to be at their mean height In common with 
all the streams of the interior region these are highest in the early 


summer and lowest toward the end of the winter. 

Felly River, at * Felly Banks ” 4,898 

Ross River, at mouth ....... ..... 4 ,898 

Macmillan River, at mouth . . * * 9,796* 

Tes-1 i n- too, at mouth * . * 11 , 436 

Lewis River, above confluence with hist . . 18,664 

Big Salmon 2,726 


Total thus accounted for 52,418 

Felly or Yukon at site of Fort Selkirk 66,955 


Difference from above total, not accounted for. . 14 T 537 


Upper Pelly By adding two-thirds of the water thus not accounted for to the 
compared. Felly and one-third to the Lewes, to represent the flow of numerous 
smaller tributaries not enumerated, the discharge of these two rivers 
above Fort Selkirk will stand thus : — 


Lewis - 37,672 

Felly 29,2S3 

Total as above .. 66*955 f 


* The discharge of the Ross is taken ns equal to that of the Polly at “ Felly Banks,” that of 
the Macmillan ns equal to the combined waters of the Felly and Ross. 

t For the purpose of comparison, the following extract from a table of various rivers, contained 
in the General Report of the Minister of Public Works for the fifteen years from 1807 to 1882, is 
quoted : — 


NAMES. 

Area 

of drainage 
in square 
miles. 

Length 

in 

miles. 

Discharge in cubic feet per second. 

Low 

Water, 

Mean. 

High 

Water. 

Mississippi**** 

fit Lawrpi'ifift * 

1,226,000 

565.000 

432.000 
520,200 

5,000 

38.000 

88.000 
80,000 

4,400 

2,600 

I,6S0 

2,240 

215 

560 

700 

700 

447,200 

900.000 

207.000 

220.000 

21,000 

33,700 

85,000 

1,270,000 

Ganges. — 

Rile" - , * 

36,300 

23,100 

1,330 

7,000 

13,400 

35,000 

494,200 

Thames. * ■ 

Rhone ...... .... 

Rhine 

Ottawa (Grenville). . . 

7,900 

204.000 

164.000 

150.000 
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Navigable Waters and Routes of Travel. 

The numerous large and important rivers b y which the Yukon die-Nsmgabia 
trict and the adjacent northern portion of British Colombia is inter- T ,W!r ' + 
eected, constitute the principal routes of travel, and during the summer 
months render inter communication comparatively easy. The Stikine is 
navigable by stern-wheel steamers for a distance of 138 miles, as more 
fully stated in a subsequent part of this report, where also details respec- 
ting the connecting trail to I)ease Luke are given (pp, 46 b, 64 b). This 
constitutes the travelled route to the Cassiar mining district. A trail 
was, at one time, opened from Fraser Lake overland to Lease Lake by 
which cattle were driven through, but of late no travel has occurred on 
it (p. 89 r). The Lease Liver can scarcely he considered as navigable 
for steamers, though constituting a fairly good boat route (p. 91 r). 

The Upper Liard and Frances rivers, above the mouth of the Lease, are 
also passable for large boats, with occasional portages, but not m for 
steamers (p. 102 b)* The difficulties of the Lower Liard, however, are 
such as to render it an undesirable route, even for boats, and scarcely 
suitable as an avenue of trade between Cassiar and the Mackenzie* 

Numerous tributary streams in this district may also be ascended by 
boat or canoe for considerable distances, though with many interrup- 
tions from rapids and bad water. 

Communication may easily be established by railway from the Bwsibie . 
mouth of the Stikine to the centre of the Cassiar district and beyond, 
when lids shall be called for, and it is probable also that this district 
might, without difficulty, be connected by rail with the more southern 
portions of British Columbia by one or more routes of which the main 
outlines can already be indicated. Following the river-valleys, by a 
route practicable for a railway, from Both say Point at the mouth of 
the Stikine to the mouth of' the Lease, the distance is found to be 330 
miles* Thence to Fort Simpson on the Mackenzie, is a further distance 
of 390 miles, making the total distance by this route, from the Pacific 
to the navigable waters of the Mackenzie about 720 miles only* 

Little is yet known of the Taku Biver, but the I ndians ascend it in Taku Rivarand 
canoes to a point at a distance of about eighty miles from the head of trails ' 

Taku Inlet, and Indian trails lead south-eastward from this vicinity to 
the Tahl-tan, eastward to Tes-llo Lake and north-eastward to the lakes 
near the head of the Lewes. From what has been ascertained of these, 
it is probable that it would not be difficult to construct a trail suitable 
for pack-animals, if not a waggon road, from the vicinity of the head 
of navigation on the Stikine to these lakes connecting with the 
navigable waters of the Lewes. 
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Tributaries Of The rivers draining the Upper Yukon basin^ have in general lower 
grades, and afford better navigable water than those above referred to, 
and are in consequence likely to prove of greater importance in con- 
nection with the exploration and development of the country* The 
distance to which they may be respectively ascended by boat or canoe, 
has as yet been determined in only a few cases* 

Navigable It may, however, be stated that the Yukon is continuousl y navigable 
rivlri! SOf for small steamers from its mouth, on Behring Sea and following the 
Lewes branch, to Miles Canon. Thence, after an interruption of about 
three miles, to the head of Bennett Lake and to an additional consider- 
able — though not precisely determined distance — by the waters ex- 
tending south-eastward from Tagish Lake (p* 1 i>5b), The Tesdin-too is 
probably navigable for stern-wheel steam ere for a hundred and fifty 
miles or more from its mouth, (p. 154 b) while the Tahk-heena and Big 
Salmon rivers may probably both be ascended by steamers of the 
same class for some distance. From the site of old Fort Selkirk, 
again* the Felly might be navigated by small steamers of good power to 
within about fifty miles of the site of old Fort Felly Banks, (p. 133 b) 
and the Macmillan branch isyilsomavigable for a considerable, though 
not ascertained distance (p. 129 b). The same may be said of the 
Stewart Itiver, but White River is, so far as known, very swift and 


Aggregate 
length of 
navigable 
waters. 


Means of access 
to Yukon 
District . 


shoal. 

The total length of the waters which may be utilized for navigation 
by light stern-wheel steamers on the main river and its branches to the 
east of the 141st meridian or Alaskan boundary, measured in straight 
lengths of fifty miles, is therefore at least 1000 miles, and following 
the sinuosities of the various streams would be very much greater. 
This does not include the Porcupine River, and with the exception of 
the single break above referred to on the Lewes, forms a connected 
system, all parts of which Ho to the east of the above meridian. If the 
upper portion of those rivers, above the first obstacles to such naviga- 
tion, were included, the total here given would doubtless be greatly 
added to. 

At the present moment but three routes of access to the Yukon dis- 
trict are employed. (1). That of the portage by the Chilkoot Pass 
from the bead of Lynn Canal to the navigable waters of the Lewes, 
(2). That from Peel River, near its confluence with the Mackenzie by 
portage to La Pierre s House on a branch of the Porcupine. (3). That 
from Behring Sea by the' main river. The first is that almost exclu- 
sively used by the miners, the second is employed only by the Hudson 
Bay Company, and the last is that of the Alaskan traders* 

There are now three small stern -wheel steamers on the lower river, 
which ascend each year as far as the trading post at Forty-mile Creek, 
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bringing the greater part of the goods used in trade with the Indians 
and tor the supply of miners* It is not possible, however, for miners to 
reach the scene of their operations by this route in time to make a 
season’s work, and the chances of reaching or leaving the Yukon mouth 
are few and precarious. Particulars relating to the Chilkoot Pass and 
Lewes River will be lbund on pages 113 b, 174 b. The character of the 
pass is such that it would scarcely be possible to construct a useful trail 
across it for pack-animals, but the White Pass appears to offer a better 
opportunity for making a trail or road which, if constructed, would 
render the entire region much more easy of access. Another route, 
also leading from the head of Lynn Canal to navigable water connect- 
ing with the Lewes, is that by the Chilkut Pass, This was formerly 
much employed by the Indians, but entails a much longer land carriage, 
one which is said to occupy the Indians for twelve days when carry* 
i ng pue ks, us a ga i n s t t w o d ; ly s of' p ac king 1 >y th o Cli I Lkoot Pas s . 

The Indiana inhabiting the region to the south and east of the site of Indian routes, 
old Fort Selkirk are poor boatmen and follow th© various rivers in the 
course of their periodic journeys to a very limited extent Most of 
their travelled routes appear, indeed, to run nearly at right-angles to 
the direction of drainage, the rivers being crossed in summer on rafts, 
the remains of which may frequently be observed. In travelling thus 
they carry their entire small camping outfit on their backs. 


Climate, Agriculture and Flora. 


While the available information as to the climate of the northern General 
portion of British Columbia and the Yukon district is necessarily as e!imate? rof 
yet very imperfect, its general features are sufficiently obvious, repeat- 
ing as they do those met with in the similarly circumstanced region to 
the south, with such modification as is produced by their higher lati- 
tude. The coast and coastward slopes of the Coast Ranges constitute 
a belt of excessive humidity and great precipitation, with somewhat 
equable temperatures, while th e Interior region to the eastward of these 
ranges is relatively dry, with a temperature of extremes.* In the 
interior, however, the climate is largely influenced by the altitude of 
each particular district, and in consequence of the general lowering of 
the country beyond the 60th parallel (constituting the north line of 
British Columbia), it is certain that the climatic conditions are there 
much more favorable than in the Cassia r district* 

The mean annual temperature of the coast region is considerably Regions of . 
higher than that of the interior; yet, in consequence of the great min\Vm d 

* A mean of the total annual precipitation for Fort Tongass, Wrangell and Sitka gives a 
general mean for the coast of 86‘8l inches. 
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depth of the snow-fall and persistently clouded character of the sides, 
the Coast flanges are found to support numerous and massive glaciers t 
while these are almost or altogether absent in the Oassiar Mountains, 
in the mountains about Frances Lake and in the other ranges seen by 
us in the interior. The heavy accumulation of snow upon the Coast 
Mountains and In their valleys, retards the progress of spring, as is very 
clearly evidenced on the Stildne, and explained more fully elsewhere, 
(p- 58 b). The depth of snow in winter continues to be inconsiderable 
or moderate, at least as far down the Peliy (Yukon) as the mouth of 
Stewart Liver and Forty-mile Creek, while at Nuluto, on the lower 
river and in a similar latitude, but 500 miles further west, the depth 
of snow from April to November is said to average eight feet and often 
to reach twelve feet.^ Mr. Dali also writes : 11 The valley of the 
Lo w er Y ukon is so m e w h at i oggy i n the latte r p. ar t of m m m e r ; but as 
we ascend the river the climate improves, and the short season at Fort 
Yukon is dry, but pleasant, only varied by an occasional shower/' 
Relatively to the country of the Upper Yukon basin, the advent of 
spring is much retarded in the country to the west, and it is stated 
that on the river below Nuiatto alder buds were found just opening 
and tender leaves beginning to appear on the 4th of June. These and 
oilier facts seem to show conclusively, that in the absence of a con- 
tinuous mountain barrier in that region, the humid winds of the Pacific 
are enabled to push eastward a long way up the Yukon valley, carry- 
ing with them the belt of heavy snow-fall, which ceases to be conter- 
minous with the Coast Mountains, as it is to the south-eastward. 

As in the more southern parts of British Columbia, the dryest coun- 
try is found to occur in a belt bordering the eastern or lee side of the 
Coast Ranges, and this phenomenon recurs, though in a less marked 
degree, in connection with each of the well-defined mountain ranges of 
the interior* Thus a region of greater humidity is found near Dease 
Lake, on the western side of the Cassia r Mountains, with a dry belt on 
the east side of the range ; while humid conditions, with recurrent 
showers in summer, characterize the district in the vicinity of Frances 
and Finlay son lakes* Further illustrations of this fact, with other" 
climatic observations, will be found in the body of this report and in 
Appendix VL 

A noteworthy circumstance in connection with the Stildne valley, 
the passes leading from the head of Lynn Canal, and doubtless in all 
the low gaps in the Coast Ranges, is the change in diiectionas between 
the summer and winter winds. During the summer strong winds 
blowing up these valleys inland, are of very frequent occurrence and 
they commonly freshen in the afternoon and die aw T ay toward night. In 


Alaska and its Resources. W. H, Dali* 1870, p. 437. 
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the winter months the conditions are precisely reversed, the strongest 
winds blowing seaward. The summer winds are doubtless homologous 
with the sea breezes observed in many other regions, while the direc- 
tion of the winter winds probably depends on the existence of a per- 
sistent anti-eye Ionic area in the interior during that season. 

The temperature of Wrangell, just off the mouth of the Stikinc, may Temperatures 
probably be taken as fairly representative of that of the coast in these interior. 1 
latitudes. For the interior region, here particularly treated of, we are 
unfortunately without a series of thermometer readings extending even 
over a single year, but some idea of its climate may be formed from 
that of Fort Yukon, which is, however, situated far to the north, almost 
exactly on the Arctic circle. The mean seasonal temperatures for these 
two stations may be compared as below.*— 

W tango 1 1 . For t Y ukon . 


Spring 40.4 14.0 

Summer . . ... 571 56/7 

Autumn 43.0 17.4 

Winter 2S.3 —23.8 

Year 42.2 16.S 


In the central provinces of European Russia the thermometer comparison 
descends to — 22° and —31°, and occasionally even to — 54% in the wth Kws * mt 
winter months, but rises at times to 104° and even to 109^ in summer. 

The rain-fall is small, varying from sixteen to twenty-eight inches, 
the maximum precipitation taking place during the summer months, 
and not, as in western Europe, in the winter, while the months of 
advanced spring are warmer than the corresponding months of 
autumn. y So far as our information goes, the above statement might 
almost be adopted as characterizing the climate of the southern half of 
the Yukon district. 

At Telegraph Greek and in its vicinity on the Stikine, to the east of Crops and 
the Coast Ranges (I at. 58%, wheat, barley and potatoes are successfully cuttlvatl0R * 
grown with the aid of irrigation. Their cultivation has so far been 
attempted on a limited scale only, on account of the want of any mar- 
ket, and wheat has been grown only experimentally, as it cannot, like 
barley, be employed for feeding pack-animals. None of these crops 
can bo successfully grown or ripened on the coastward side of the 
mountains. At Fort Yukon (situated, as above noted, on the Arctic 
circle) Mr. Ball states he was informed that barley had once or 
twice been tried in small patches and had succeeded in maturing the 
grain, though the straw was very short.J A few cattle were also 


* From the United-States Coast Pilot, Alaska. Part I T I8S3, p. 269. 
t Encyclopedia Britan nica, vol. xxi, p. 67. 
t Op. ci*., p. 441, 
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kept here at one time, when the post was in the possession of the 
Hudson Bay Company. Petroff, in his Census Report on Alaska, 
end envoi’s to discredit Ball's statement as to the growth of barley at 
this northern point, but I am fortunately in possession of independent 
evidence as to its accuracy, the late Mr* James Anderson, of the Hud- 
son Bay Company, having noted in an official report on the district that 
bolh potatoes and barley have been grown at the fort. 

Taking into consideration all the facts which 1 have been able to 
obtain, as well as those to be derived from an examination of the 
natural flora of the country, and the observed advance of vegetation, 
which, in the absence of actual experiments, are capable of affording 
valuable data, I feel no hesitation in stating my belief that such hardy 
crops as barley, rye, turnips and flax can be successfully cultivated in 
the Yukon district as far north as the former position of Fort Selkirk, 
near the 63rd parallel, or in other words about 1000 miles north of 
Victoria, Taken in conjunction with the physical features of the 
region, this means, that chiefly within the drainage area of the Yukon, 
and for the most part to the north of the 60th parallel, there exists an 
area of about 60,000 square miles, of which a large proportion may, 
and doubtless in the future will— be utilized ior the cultivation of such 
crops, and in which cattle and horses might be maintained in sufficient 
number for local purposes, without undue labor, as excellent summer 
grazing is gen oral 1 y to be found along the river-valleys and natural 
bay-meadows are frequent. 1 do not maintain that the country is 
suitable for immediate occupation by a large, self-supporting agricul- 
tural community, but hold that agriculture may before many years 
be successfully prosecuted, in conjunction with the natural develop- 
ment of the other resources of this great country, of which by far the 
most valuable portion lies to the east of the line of the Alaskan 
boundary. 

A note on the distribution of the various species of trees and on that 
of some of the herbaceous plants forms a separate section of this report 
(Appendix I), while in Appendix Ilf, Prof. Macoim gives a list of the 
plants collected. 

Remarks on the quantity and quality of timber along the various 
routes are given under the local headings. It may suffice here to state, 
in this connection, that the country is generally wooded,* and that in 
all portions of it, in valleys and on low lands, there is an abundance of 
white spruce, of fair to good quality, well suited for purposes of con- 
struct ion. The other species of trees present are of inferior economic 
importance. 

* No arcus of tundra or frozen morass, such as arc stated to be characteristic of the country 
of the Lower Yukon, were found in the region here reported on. 
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Fauna. 

The fauna of the region traversed by us, does not differ notably from La^er animals 
that of other parts of the northern country which are already mod- 
erately well known. There are, no doubt, many interesting points yet 
to be determined in respect to distribution, but our opportunities for 
obtaining information of this kind were very limited. The smaller 
black-tailed deer ( Cariacus Columbiamis) occurs on the islands of the 
southern portion of Alaska and the adjacent mainland coast, but is 
nowhere found on the inland side of the Coast Ranges. The mountain 
goat is moderately abundant in the Coast Ranges, and is also found in 
the mountainous inland regions, probably throughout. The big-horn 
or mountain sheep occurs, together with the last-mentioned animal, 
on t ire mountains about the head of the Lewes and other parts of the 
inland spurs of t lie Coast Ranges, but does not Inhabit the seaward 
portions of these ranges* It is also found generally in the mountains 
of the interior, including the Rocky Mountains. 

The moose is more or less abundant throughout the entire inland 
region, and together with the caribou, which is similarly ubiquitous, 
constitutes a great part of the food of the Indians. We found the 
moose particularly plentiful along the Upper Liard River, and it is 
stated that the country drained by the White River is noted among the 
Indians as a moose and beaver region. The caribou is everywhere 
common, but is scarcely seen in the valleys or lower country during 
the summer, when it ranges over the high, alpine moors and open 
slopes of the mountains. 

The black and grizzly bears roam over the entire region and are 
often seen along the banks of t he rivers In the latter part of the sum- 
mer when dead or dying salmon arc to be obtained with ease. Wolves 
are not particularly abundant, but the cross-, black- and silver-fox are 
more than usually common. 

The smaller fur-bearing animals, being similar to those found Smaller , 

, . ,/ . . tur- bearing 

generally m the northern parts ot the continent, do not require animal a. 
separate enumeration. The entire Upper Yukon basin, however, 
yields furs of exceptionally high grade. Some notes as to the quantity 
of furs annually obtained from the region will be found in a subsequent 
paragraph (p. 28 b). 

Among a few skins brought back by us, is that of a mouse which 
Lr, C. H. Merriam has found to be a new species, and has described 
under the name of Fvotomys Dawsoni* 

The salmon ascend the Lewes River as far as the lower end of Lake Salmon, 
Marsh, where they were seen In considerable numbers early in Sep- 
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tember. They also, according to the Indians, run almost to the head- 
waters of the Streams tributary to the Lewes on the east side. Salmon 
also run up the Felly for a considerable distance above the mouth of the 
Lewes, but their precise limit ori this river was not ascertained. The 
lakes and rivers generally throughout the country are well supplied 
with fish, and a small party on any of the larger lakes would run little 
risk of starvation during the winter, if provided with a couple of good 
gill-nets and able to devote themselves to laying in a stock of lisk in 
the late autumn. 

As might be anticipated from the interlocking of streams tri- 
butary to the Mackenzie and Yukon in this region, the fishes in 
both drainage-areas appear to be identical, so far as I was able to 
observe, with the exception of the salmon, which is, of course, confined 
to the Yukon tributaries. The principal fishes noticed are white-fish 
(Coregonus lake trout (Salvelinus Namayemh), grayling ( Thy- 

mallus dgnifer'), pike (Esox lucius), and sucker (Catostomus catostonws ) , 
The names above given are on the authority of Dr. T. EC. Bean, of the 
XT. S. Commission of Fish and Fisheries, who has very obligingly 
examined for me the photographs of fishes which were taken. No 
photograph, unfortunately, was obtained of the salmon seen on the 
Lewis, etc., but Dr. Bean informs me, from my description of its size, 
that he has little doubt it was the king salmon, Omorhynchm chiticka. 

Appendix IV includes a list by Mr. James Fletcher, F.IlSXk, of the 
species of insects collected 

Mining and Minerals. 

Mining has so far been confined within the Cassia r district and in 
the Upper Yukon basin to the working of gold placers, and in the 
latter, almost entirely to river-bar mining, the inception of which 
indeed dates only from 1880. Particulars with reference to the rich 
creeks of Cassiar will be found on page 83 b 7 and facts relating to the 
rivers tributary to the Yukon on page 181 u. Almost all the large streams 
which have been prospected in the l r ukon basin have been found to 
yield placer gold in greater or less quantity and the aggregate length 
of the rivers thus already proved to afford gold is very great, but little 
lias been done toward the examination of their innumerable smaller 
feeders. Similar river- bar mining on the Stikine and Liard rivers 
proceeded the discovery of the smaller creeks in which the richer de- 
posits of “ heavy ” gold were obtained, and a few miles in length each 
of Lease, Thibert and McDame creeks produced the greater portion of 
the $2,000,000 worth of gold credited to Cassiar in 1874 and 1875. 
Discoveries similar to these may be expected to occur at any time in 
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the Yukon district, the generally auriferous area of which already 
proved is very much greater than that of Cassiar* Scarcely anything Metalliferous 
has been done as yet even in the Cassiar district toward the search * fems * 
for or proving of metalliferous veins, and practically nothing in the 
Y r ukon district, but there can be no reasonable doubt that such deposits 
exist** The present activity in mining enterprise in the southern 
part of British Columbia will, before long, spread to this northern 
region also, and then, if not before, its valuable character as a portion 
of the metalliferous belt of the continent will bo realized. 

The Yukon district with t lie northern part of British Columbia, rnea- importance of 
stired from the vicinity of Dense Lake to the intersection of the Belly belt, 
(Yukon) with the 141st meridian comprises a length of over 500 miles of 
the Cordillera belt of the west, which, wherever it has been examined, 
has been found rich in minerals and particularly in the deposits of the 
precious metals. The width of this particular part of the Cordillera 
belt is also great, as it appears, so far as our explorations have gone, to 
extend from the coast to the eastern ranges of the Rocky Mountains in 
the vicinity of the Mackenzie Riven This portion of the Cordillera 
region, together with that of the more south ean part of British 
Columbia, gives an aggregate length of between 1200 and 1300 miles, 
almost exactly equal to the length of the same metalliferous belt con- 
tained by the United States, and in all probability susceptible of an 
eventual mining development equally great. 

In the northern districts here reported on, it, is true that the winter Bearing of 
climate is a severe one, rendering the working season for ordinary mining. 
placer-mines short and likely also to present some special difficulties 
in the way of 4i quartz mining.” There is, however, on the other hand 
an abundance of wood and water, matters! of great importance in 
connection with mining, and means of communication once provided, 
mining operations should be carried on here at less cost than in dry 
and woodless regions such as are great portions of Arizona. 

Statistics of the former and present gold production of Cassiar arc Statistics of 
given in connection with that district, on page 82 b. It is difficult sold ' 
if not impossible to arrive at even an approximate statement of the 
total amount of gold which has been so far afforded by the Yukon 
district, but from such enquiry as I was able to make in 1887, T 
estimated the value of gold obtained in that year at a minimum of 
$60,000 ; the number of men engaged in mining at 250. 

A specimen of ashes tus (chrysotile) being part of a small vein of Asbestus. 
that material about half an inch in t hickness, has been brought from 


* A specimen of galena obtained from McDume Creek, Cassiar, was found to contain 75 

ounces of silver lo the ton (sec p. SB ji) and of seven specimens of vein stuff collected by ns on the 
Upper Felly and Lewes* five proved to contain distinct truces of gold on assay. 
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the Stewart River, and the occurrence of serpentine in large mass else- 
where, tends to show that workable asbestos deposits may jet be found 
in the region. 

Platinum is found in small quantities along all or nearly all the 
tributaries of the Yukon, in association with the gold. It has also 
been observed in the Cassiar district. 


Fur Trade . 

Gold and furs arc at present the only articles of value derived from 
the great region here referred to as the Yukon district. It is im- 
possible to secure accurate information as to the value of furs annually 
obtained, but sufficient is known to show that it must be very consider- 
able, Petr off, in his report, states that the total annual value of the furs 
shipped by the Yukon probably does not exceed $75,000, * and it is 
known that a great, if not the greater, portion of this total is derived 
from the region lying east of the 141st meridian. Dali states, that at 
the date of his visit (1867), the value of furs annually obtained at Fort 
Yukon, then maintained by the Hudson Bay Company, was not less than 
$50,000. Captain Raymond notes that the total number of skins 
collected in i860, at this place, was stated at 10,000, but adds that 
he believes this estimate to be excessive, f Practically the whole of these 
may be regarded as having been brought by Indians from the region 
east of the Alaskan line. An approximate estimate of the furs derived 
from Canadian territory and taken down the Yukon, obtained from 
Mr. Fran go is Mereier, who spent many years trading on the river, 
places the annual value at about $27,000. The annual catch is made 
up, according to the same authority, about as follows : — 


Beaver . . . . . 


Cross fox . ■ 


it 

Bl ack fox * * * » t f . . * * . . 

100 

« 

Red fox 
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Bear . . . . 
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Marten 
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* Report on tho Population Industries and Resources of Alaska, p. 5, U. S- 10th Census, vol. 
viii. 
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I n ad d i 1 io n , h o wev e r, to the f u rs t ake n fro m th c Y u Icon d ist it ct by r ou tes of 
this route, the Hudson Bay Company obtains a large quantity of skins cxport of furs " 
from their posts on the Porcupine, which reach the market by the 
Mackenzie River route. A certain number of skins derived from the 
country north of British Columbia is, further, annually traded at the 
little post at the mouth of Pease River, and taken out by the Stikine. 

A considerable quantity of furs also each year finds its way by the 
Clulkoot and Chilkat passes to the head of Lynn Canal, and some are 
brought down by the Taku River to the coast, though the greater pan 
of these last is probably derived from the north-western corner of the 
province of British Columbia. Information obtained on the spot indi- 
cates that the value of the furs reaching Lynn Canal from the interior 
is from $12,000 to §15,000 an nn ally* 

Economic Importance of the Region. 

Without including the northern part of British Columbia, respecting value of t | 1Q 
which more has already been made known, but restricting ourselves to 1 ukori 
the great area of 192,000 square miles situated to the north of the CO th 
parallel and west of the Rocky Mountains, which I have referred to as 
the Yukon district, it may be said that the information now obtained 
is sufficient to warrant a confident belief in its great value* Very 
much yet remains to be learned respecting it, but it is known to be 
rich in furs, well supplied with timber, and it is traversed by a great 
length of navigable rivers* It is already yielding a considerable 
yearly product in gold, and presents every indication of a country rich 
as well In other metals, and including deposits of coal* In its southern 
portion, situated between the 60th and 65th degrees of latitude, is 
comprised an area of probably not less than 30,000 square miles, 
suitable for eventual agricultural occupation, and presenting none of * 
the characters of a sub-Arctic region, which have, in advance of its 
exploration, been attributed to it by some writers. In each of these 
particulars and in climate it is greatly superior to the corresponding 
inland portion of the territory of Alaska. It may, in fact, be affirmed 
with little room for doubt, that the region hero spoken of as the 
Yukon district surpasses in material resources the whole remaining 
northern interior portion of the continent between the same parallels 
of latitude* 

The winter climate of the whole of this great region is known to be isothermal 
a severe one, and its northern extremity lies within the Arctic circle, 
but it must bo remembered that the climatic conditions on the western 
and eastern sides of the continent are by no means comparable, and 
that the isothermal lines, representing the mean annual temperature, 
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trend not westward but north-westward from the Manitoba region. 
The lines, in particular, which would represent the mean summer tem- 
perature would assume, in the far north-west, a proximate parallelism 
with the Pacific coast, instead of tending to follow lines of latitude. It 
is needless here to recapitulate the weli known causes which produce 
this remarkable difference in climate, but the lines as already approxi- 
mately drawn upon the maps, represent in a generalized form the 
aggregate of influences which, working together, produce at the site 
of old Fort Selkirk on the 63rd parallel of latitude in the Upper 
Yukon basin, an attractive landscape, decked with well-grown forests and 
with intervening slopes of smiling meadow, while in the same latitude 
in Hudson Strait we find, even at midsummer, merely a barren waste 
of rocks and ice. 

To instance a region which reproduces the general conditions of the 
Yukon district and adjacent northern portions of British Columbia, we 
must turn to the inland provinces of .Russia, to which allusion has 
al read y b ee n mad e i n co n n ecti on w it li dim ati c feat ur e s . (p. 23 b - ) Th e 
province of Vologda, in European Russia, appears to offer the nearest par- 
allel, It is circumstanced relatively to the western shores of Europe, as 
is this district to the western shores of the North American continent. 
Its area is 155,498 square miles, situated between the 58 th and 65th 
degrees of latitude* The climate in both cases is a continental one, in 
which severe winters alternate with warm summers, and the actual 
degrees of cold and heat, so far as our information goes, are not dis- 
imilar. There is no very heavy rainfall in either region, such as w r e 
find near the western coasts bordering on the Atlantic and on the 
Pacific respectively. The agricultural products from the province of 
Yologda are oats, rye, barley, hemp, flax and pulse. The mineral 
products comprise salt, copper, iron and marble, but the precious 
metals do not appear to be important, as in the Yukon district. Horses 
and cattle are reared, and the skins of various wild animals, as well as 
pitch and turpentine, are among the exports. The population of the 
province is stated at 1,161,000. 

While the Yukon district and the northern portion of British Colum- 
bia are at present far beyond the limits of ordinary settlement, we 
may be prepared at any time to hear of the discovery of important 
mineral deposits, which will afford the necessary impetus, and may 
result, in the course of a few years, in the introduction of a consider- 
able population into even its most distant fastnesses. To-day it may 
well be characterized by the term which has been employed in connec- 
tion with the Mackenzie basin, a portion of * £ Canada's Great Reserve*” 
It appears meanwhile eminently desirable that we should encourage 
and facilitate, in so far as may be possible, the efforts of the miners 
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and others who constitute our true pioneers in the region, and to 
whom, in conjunction with the fur companies and traders, the peaceful 
conquest of the whole of our Great West has been due. In the future, 
there is every reason to look forward to the time when this country 
will support a large and hardy population, attached to the soil and 
making the utmost of its resources. 


General Geology. 

In a reconnaissance carried out along a single line, in which Difficultiesof 
the greater part of one's time is necessarily occupied in overcoming lhcs 
the difficulties of the route and in securing the necessary geographi- 
cal data, it is difficult to obtain any very complete knowledge of a 
region geologically complicated. In the present case this difficulty is 
increased by the circumstance that the geology of the corresponding 
portion of the Cordillera belt in the southern part of British Columbia, 
is as yet very imperfectly understood, though considerable attention 
has been devoted to it; while with respect to the older rocks of the 
an a 1 og o us r eg ion in the w ester n part o f th e U n i t ed S t ates ve ry little 
published information of a systematic kind is available. 

Speaking broadly, however, and with reference to the general fe a- General 
turcs of the region, the rock-series represented are evidently similar to British^ 
those found in the southern portion of British Columbia between the Collimbia ' 
Rocky Mountains and the coast, and an important general result of 
the work here reported on, is the further demonstration of the great 
constancy in lithological characters of the several formations, when 
followed in the direction of the main north-west and south-east axes 
of uplift — a constancy which contrasts markedly with the diversity 
found when comparisons are made as between localities situated at 
right angles to this direction. 

The Coast Range-, where traversed by the valley of the Stikine, and Bocks of the 
again where crossed still further north by the Chilkoot Pass, are found CoastKanse4 ' 
to consist, for the most part, of granite and granitoid rocks, almost 
invariably of gray colour and frequently rich in hornblende* With 
these are occasionally Included stratified or stratiform masses of mica- 
and hornblende-schists, and both these and the granites are frequently 
traversed by pegmatite veins, diabase dykes and intrusive masses of 
coarse diorlto. The schistose portions of these ranges may possibly 
represent the still recognisable remnants of rocks of Archaean age, or 
may be merely portions of 1 much newer series which have suffered 
extreme alteration. 

No demonstration of the date of the origin of the granitic rocks of 
the Coast Ranges was obtained in this region, but there is every reason 
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to believe that it is comparatively recent, and due to a time lying be- 
tween the Triassic and the Cretaceous, as has been found to be the case 
with their continuation to the south, near the northern part of Van* 
couver Island. * 

The argillites of Wrangell, together with those met with near Juneau, 
and at Sitka, on the Alaskan coast, and also in various places along the 
east side of Lynn Canal, together with the altered volcanic rocks 
found in association with these on Lynn Canal and elsewhere (examined 
by me particularly in the vicinity of Seduction Point), closely resemble 
rocks of the same class composing the Vancouver group of the Queen 
Charlotte and Vancouver Islands. Though no fossils were obtained at 
these northern localities, the rocks may, like those just referred to, be 
provisionally classed as Triassic, with the reservation, (as made in the 
ease of the similar series of the Queen Charlotte and Vancouver 
Islands), that Palaeozoic strata may also be represented. 

The width of the beh of granitoid rocks composing the Coast Ranges is, 
on the Stikine, about sixty- live miles, measured from their sea- bolder in- 
land at right angles to the main direction of the mountains. It is some- 
what less in the latitude of the Chilkoot Pass, hut may be assumed to 
occupy a border of the mainland about fifty miles in width along the 
whole of this part of the coast. Broadly viewed, however, the coast 
archipelago in reality represents a partly submerged margin of the 
Coast Ranges, and granitic rocks arc largely represented in it also. 
The examination of these two northern cross-sections of the Coast 
Ranges, serves, with observations previously made, to demonstrate the 
practical identity in geological character of this great orographic 
axis, from the vicinity of the Fraser River to the 60th parallel of 
north latitude— a length, in all, of about 900 miles. 

East and north-east of the Coast Ranges, the interior region traversed 
is, for the most part, floored by Palaeozoic rocks of very varied appear- 
ance, and probably referable to several of the main sub-divisions of 
the geological scale, in so far as the information obtained in the region 
here in question enables conclusions on the subject to be formed, the 
lowest part of the rocks, (1) consists of greenish and grey schists, 
general 1} T felspathic or hornblendie, but often quartzose and including 
distinctly micaceous arid taleose schists, with some bands of limestone; 
the lithological character of this sub division being exceedingly varied. 
Apparently overlying these are, (2) grey and blackish, often lustrous 
and sometimes more or less micaceous calc-schists and quartzites, in- 
cluding beds of limestone of moderate thickness, which are often more 
or less dolomitic. These are associated with, or pass up into, (3) black 


* See Annual Report Geol. Surr. Can., 1S8G. 
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argillites or argillitg^chists, also containing thin beds of limestone, 
which, at one locality on the Dense, have a Horded a small number of 
graptolitea of Cam bro-Si luri an age (see p. 99 b). Next above these is a 
series (4) consisting chiefly of massive limestones, generally of grey or 
blue-grey colour where unaltered, but often locally changed into white 
or variegated crystalline marbles. These are closely associated with 
quartzites which usually show the peculiar fine grained cherty character 
of those of the typical Cache Creek series on the Fraser and Thompson 
rivers. The thickness of this sub division cannot (anymore than that 
of those previously mentioned) be stated with precision, but that of 
the limestones alone must be several thousand feet in some places. 

On the Lease, on the Frances, and again on Tagish Lake fossils of Fusulme 
Carboniferous age, including more particularly a species of Fusulina y ,lweatmie ® 
have been detected in some beds of this limestone series, probably 
belonging to its upper portion. Forms of the genus Fusulina are 
characteristic in certain zones of the Carboniferous limestone in Cali- 
fornia, They have been found by the writer in a number of places in 
British Columbia, which, with the discoveries here reported on, occur 
at interval* along a belt of country to the north-east of the Coast 
Ranges for a distance of over 800 miles. The limestone last-mentioned 
appears to be conformably followed or even in part interbedded with (5) 
a great mass of more or less evidently stratified rocks of volcanic origin, 
comprising amygdaloid*, agglomerates, and other more massive ma- 
terials which apparently represent old lava-flows* All these are highly 
altered, so much so that in some cases their original physical character 
is scare el y d cm o ns trabl e, w h i 1 o th ey ha v e su fie red c 1 1 anges also i n c o n - 
stitution, having been converted for the most part into diabases. 

Analogy with the southern portions of British Columbia which I Altered 
have examined, leads me to believe that the greater part of these mauriile. 
volcanic materials are also to be classed as of' Carboniferous age, but it 
is quite probable that here, as to the south, they comprise as well rocks 
of similar appearance which are of Triassic age, but which we are at 
present unable to separate from them. This is further rendered 
probable by the occurrence in certain black argillites at Glen ora, on 
the Stikine, of Triassic fossils (p* 56 b) and by the discovery by Mr* 

McConnell of fossils of this age on the Lower Liard River, some dis- 
tance to the east of the region covered by this report* * 

No unconformity has been proved to occur throughout the whole of Relations of the 
the above Paleozoic series, but the examinations made were scarcely ro<!k senea ‘ 
of a sufficiently detailed nature for the detection of any stratigraphical 
break unless of a very obvious character. Respecting the first- 
mentioned of the above sub-divisions, I feel some doubt as to whether 

* See Summary Report of the Operations of the Geological Surrey for 1887, p. 11. 


34 b 


YUKON DISTRICT AND BRITISH COLUMBIA. 


Geological 
notes on map. 


Interior 
granitic axes* 


Connexion of 
gold with the 
rook series. 


it really constitutes a lower member of the series or whether it may re- 
present some of the other members— particularly the rocks of volcanic 
origin— in a highly altered state, as seems, from late observations, to be 
the case with rocks of similar appearance in southern British Columbia* 
The proximity of the rocks classed under the first sub division to 
certain granitic axes is equally explicable on either hypothesis. It must 
also be added that there appears to be a recurrence of rock materials 
originally volcanic in greater or less force in several parts of the series, 
and that important beds of serpentine occur at one or more 
horizons. 

For the purpose of assisting future more complete enquiry, and in 
view of the tentative character of the classification here offered, the 
more important details observed are noted on the face of the map 
accompanying this report, for which it would be premature to attempt 
a geological colouring. 

The preponderantly Palaeozoic floor of the region east of the granites 
of the Coast Usages, is broken through on two main lines by granitic 
axes. The first of these is cut across by the Dense Elver, a short dis- 
tance below Lease Lake, and was again met with- — over 300 miles north- 
westward — on the Polly near the mouth of the Macmillan. Though re- 
ferred to as a single granitic axis, this uplift probably consists rather of 
a series of alternating and more or less irregularly shaped granitic 
masses, which, however, preserve a general alignment. There are on the 
Upper Felly in fact three separate granitic ridges in place of the single 
one met with on the Doase. In close association with these granites are 
some gneissic rocks and hole crystalline mica- and hornblende-schists, 
which have not been referred to in previous paragraphs as they are 
regarded as probably Archaean, rather than as representing highly 
altered Palaeozoic racks. A small tongue of granite occurs on the Lewes 
a few miles above the mouth of the Little Salmon, which may be con. 
nected with the south-western side of this granitic axis, but with this ex. 
eeption its continuity between the Lease and Pelly is indicated merely 
by the statement of Mr. J. McCormick that granites and mica-schists 
occur on tbe south-west side of Quiet Lake and near the Big Salmon 
Eiver, below that lake. Its further extension in a north-westerly 
bearing is, however, proved by the occurrence of a great preponder- 
ance of rocks of the same character in the collection made hy Mr. 
Ogilvie* on the lower Pelly or Yukon, between the mouth of the Lewes 
and Forty-mile Creek, 

On comparing the position of this irregular granitic axis and its 
surrounding altered rocks (in part referable to several of the Palaeozoic 
sub-divisions previously described) with that of the richer deposits of 

* Sent out by him in charge of the latest party of miners in the autumn of 18S7. 


DAWSON.] 


GENERAL GEOLOGY* 


35 B 


placer gold so far discovered and worked , it will be found that they 
are closely associated* The chief placers and river- bars are, in fact, 
scattered along this line or belt, and extend , like it, all the way from 
Dense Lake and McDaine Creek to Forty-mile Creek* Evidence was 
moreover found on the Felly, to show that the development of quartz 
veins in the Palaeozoic rocks had occurred contemporaneously with the 
upheaval of the granites, and probably by some action superinduced 
by the granite masses themselves while still in a formative condition* 

While cutting the stratified rocks, the quartz- veins seldom or never cut 
the granite masses in this district. These observations should afford 
an important clue to the further search for auriferous ground, as well 
as for the lodes from which the placer gold has itself been derived* 

Of the second granitic axis of the interior region very little is yet Granites of 
known, but it is probable that it is still less regular in character than R^ge! 10 
the last. It occurs in the mountainous region to the east of Frances 
Lake and River, and probably also in the vicinity of the Polly Lakes 
(see p. 121 b). Its lithological characters and those of the rocks in its 
neighborhood are similar to those of the last described, and here again 
in its vicinity, on Frances Lake and on the Liard (pp* 105 b, 113 b) 
paying gold placers have been found. The district is, however, so 
difficult of access that it can scarcely as yet be said to have been at all 
prospected . 

lam inclined to believe that the two granitic axes of the interior Age of granites, 
region above described are of much greater age than that of the Coast 
Ranges. The reasons for assigning a comparatively late date to the 
latter have already been alluded to* It is found, too, that while the 
stratified rocks usually conform to an ascending order in receding from 
these granitic axes, there is evidence along the north-eastern flanks 
of the Coast Ranges of an irregular line of junction, and though on the 
Stikine the Paleozoic rooks appear to rest upon the granites of the 
Coast Ranges, the supposed lower members of the series are not seen, 
while on the lakes near the head of the Lewes some of the upper por- 
tions of the Pahcozoic are directly in contact with and have apparently 
been broken through by the granites. The granitoid rocks of the 
interior region arc, moreover, different in general appearance from 
those of the Coast Ranges, and resemble more closely the probably 
Archaean granites of the Gold Ranges in southern British Columbia* 

Lithologically the granites and granitoid rocks of the Coast Ranges nukoiogimi 
are generally fresh and unaltered in appearance, grey in colour and 
not often distinctly foliated, while those of the ranges of the interior 
show evidence of considerable alteration subsequent to their formation, 
are more highly quartzose and often reddish in tint. Some particulars 
respecting a few of the granites of the region which has been micros- 
copically examined by Mr. F. D. Adams will be found in Appendix Y. 
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Cretaceous and Besides the Triassic rocks previously referred to, the Mesozoic 
m ie r 0 a ' period is represented also by strata of Cretaceous and Laramie age* 
These rocks are distinctively more recent in appearance than, and rest 
quite n neon form ably on all the older formations* though they have since 
been to some extent involved in their flexures* On the lower part of the 
Lewes, below the mouth of the Little Salmon, these rocks are cut across 
by the river for a distance of at Least thirty- five miles* Some fossil mol- 
luscs and plants have been obtained from this area, from which it 
would appear to include beds referable to the Middle or Lower Cre- 
taceous and to the Laramie period (p. 146 b), and it is not improbable 
that the series is a consecutive one between these limits, as the total 
thickness represented must be very great. The strike of these beds 
varies much in direction, and the angles of dip are so irregular that no 
even proximate estimate of thickness could hq formed, and it is impos- 
sible to arrive at any definite conclusion with respect to the trend of 
the basin in which they lie* The rocks comprise, in their lower por- 
tion, coarse conglomerates, grauwacke-sandstones, yellowish and grey 
quartzose sandstones and dark calcareous slates. The upper portion, 
in which Laramie plants are found, consists chiefly of rather sand- 
stones, shales and clays, generally of pale colours. Evidence oi con- 
temporaneous volcanic action is observable in both parts of the series, 
and the higher beds include lignite-coal of good quality (p. MS b)* 
Some miles further up the Lewes, midway between the Little and 
Big Salmon rivers, peculiar green, grauwacke-sand stones and green, 
highly calcareous conglomerates occur, which are also provisionally 
referred, though with some doubt, to the Cretaceous* They are at 
least newer than the Palaeozoic rocks, being composed of fragments of 
these and of the granites* 

Lake Labar°c Conglomerates and sandstones similar to the last are again found 
near the lower end of Lake La barge, on tbo east side, and are asso- 
ciated with black calcareous slates, which recur in several places along 
the same side of the lake, further up, and from which a few fossils 
have been obtained* These seem to show that the beds are on or near 
the horizon of Series C* of the Queen Charlotte Islands, which is of 
Middle Cretaceous age, approximately equivalent to the Gault (p. 
158 B). 

Cretaceous of On the Upper Felly Paver, forty-three miles below Hoole Canon, a 

Upper Polly* B i n gi e j ow outcrop of bard, dark shales, containing fossil plants of 
Cretaceous or Laramie, age was found, but in the absence of further 
exposures along the river in that vicinity, nothing can be said of the 
extent of this area, except that it must be quite limited in width. 
Again, on the Stikine Liver, between dlenora and Telegraph Creek, 
there are local occurrences of conglomerates and soft sandstones which 
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may bo regarded as probably Cretaceous, though no palaeontological 
evidence is forthcoming. 

The position of these last-noted areas, as well as that of those along Beifltjo™ of ^ 
the Lowes River, occurring as they do in a zone of country immediately 
within the line of the Coast Ranges, is analogous to that held by Creta- 
ceous rocks on the Skeena and in other localities still further southward 
in British Columbia. Further investigation will probably show that 
rocks of tins age occur in many additional places, and occupy some- 
what extorsive areas in this belt of country, tn the vicinity of the 
Lewes, particularly, it is noted that the plane of the original base of 
the Cretaceous, now thrown into a number of folds, is about that of the 
present surface of the country, and these rocks may therefore be 
expected to recur frequently in the form of troughs or basins, more or 
less strictly limited and only to be discovered in detail by thorough 
examination. The loose material brought down by the Big Salmon 
River, appears to indicate the existence of a considerable development 
■of these rocks not far up the valley of that stream, 

N o w i d e-sp ? end T e r t i ary a rea s like tho se of t h e so u th era inter io r por - Tc rt iary rocks . 
tion of British Columbia appear to occur in the region here described. 

The most important occurrence of beds of this age met with, is that 
which occupies the wide valley of the Upper Liard, but its extent to 
the north-west and south east was not ascertained. The rocks arc soft 
shales, sandstones and clays, generally of pale color, and holding beds 
of lignite in some places. Flows of basalt cither cap these rocks or arc 
included in their upper portion, and from the considerable angles of 
dip observed, the formation would appear to have suffered some flexure 
subsequent to its deposition (p. 101 b). 

In the Stikine valley, cast of the Coast Ranges, important local Basalts, 
basalt-flows are mot with, overlying old river- and valley-gravels (p. 

57 n), and the lignite reported to exist some miles up the Tahl-tan is, 
doubtless, also of Tertiary age and inferior in position to the basalts. 

Basalt effusions of a sporadic character may be frequent in other places 
in the region, as such were actually noted in three other widely sepa- 
rated localities, viz., above lloolo Canon on tho Belly, at Miles Canon 
on the Lewes, and again at the confluence of this river with the Petty. 

The basalts are at least pre-glacial in age, and though no character- 
istic fossils were observed in the associated bedded deposits, both may Age of basalts, 
be provisionally classed from their analogy with similar deposits iri the 
more southern portion of British Columbia, as Miocene, 
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Occurrence of Jade on the Lewes, 

Occurrence of Having become interested in the question of the origin of nephrite 

jade pebbles, or jade ? on account of its former extensive employment by the natives 
of the west coast for the manufacture of implements, * * * § I kept a close 
watcli for this mineral along our route, and ultimately succeeded in find- 
ing several rolled pieces of it in gravel-bars along the Lewes (p. 147 b)* 
Of the pebbles collected by us, at least five have the specific gravity and 
other physical characters of jade, though they have not yet been sub- 
jected to chemical or microscopical analysis. Several of these are 
evidently, however, pure and typical jade, of which the finest and most 
characteristic was found by Mr. W\ Ogilvie, near Miles Canon. This 
specimen ib a pale-green translucent to sub-transparent variety weigh- 
ing a pound and three-quarters, after a piece, probably equal to about 
on e- fou rth of t h e o rigi n al m ass , h ad be e n b rok e n off an d u n for t u na t el y 
lost. Some of the specimens collected, but not referred to in the above 
remarks, appear to show the passage, by admixture of other materials, 
of the pure jades into various altered rocks of volcanic origin, as de* 
scribed in the publication above referred to. So far as I have been 
able to ascertain, the discovery of jade here noted is, with one excep- 
tion, the first actually direct one made in the region of the Pacific slope* 
The exception above alluded to is that of jade found at the Kwichpak 
mouth of the Yukon during Captain Jacobson's stay in that vicinity 
and which was obtained by him and taken to Berlin. f 

Glaciation and Surface Deposits * 

Such details as appear to be of interest respecting glaciation, and the 
superficial deposits, are given in the subsequent descriptive portion of 
this report* The general bearings of the^e are here merely summarized 
in the briefest possible manner*! 

Previous Previous observations in British Columbia! have shown that at one 

tlona m stage in the Glacial period— that of the maximum glaciation — a great 
Columbia confluent ice-mass has occupied the region which may be named the 
Interior Plateau, between the Coast Ranges and the Gold and Rocky 
Mountain ranges* From the 55th to the 49th parallel this great 
glacier has left traces of its general southward or south-eastward move- 
ment, which are distinct from those of subsequent local glaciers. The 
southern extensions or terminations of this confluent glacier, in 

* See Canadian Record of Science* yoL ii- No. 6* April* 1887* 

t See paper by Prof* A. B. Meyer* Juhresbericht ties Yereins f for Erdkunde zu Dresden, 1S8L 

t The substance of this summary has been published in advance in the Geological Magazine* 
Decade II t, vol* v. p. 347 (Aug. 1888), 

§ Quart. Journ- Geol* Son. vol* xxxi. p. 89. Ibid L vol* xxxiv. p* 272* Canadian Naturalist, vol* 
viiL 
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Washington and Idaho Territories, have quite recently been examined 
by Mr* Bail ley Willis and Prof. T. C. Chamberlin of the U. 3. Geo- 
logical Survey,* and their observations tend to confirm the views above 
outlined, which had previously boon stated by the writer. There is, 
further, evidence to show that this inland-ice flowed also, by tran verse 
valleys and gaps, across the Coast Ranges, and that the fiords of the 
coast were thus deeply filled with glacier-ice, which, supplemented by 
that originating on the Coast Ranges themselves, buried the entire 
great valley which separates Vancouver Island from the mainland, and 
discharged seaward round both ends of the island. Further north, the 
glacier extending from the mainland coast touched the northern shores 
of the Queen Charlotte Islands. The observed facts on which these 
general statements are based have been fully detailed in the publica- 
tions already referred to, and it is not here necessary to review former 
work in the region, further than to enumurate the main features 
developed by it, and to connect these with the observations made dur- 
ing the summer of 1887, in the more northern regiOEi described in the 
present report. 

The littoral of the south-eastern part or a coast strip '* of Alaska, pro Glaciation of 
sente feature* identical with those of the previously examined coast of' 

British Columbia, at least as far north as laL 59°, beyond which I have 
not seen it. The coast archipelago has evidently been involved in the 
border of a confluent glacier which spread from Lhe mainland and was 
subject to minor variations in direction of flow dependent on surface 
irregularities, in the manner described in my report on the northern 
part of Vancouver Island, y Ho conclusive evidence was here found, 
however, in the valley of the Stilrino River or in the pass leading in- 
land from the head of Lynn Canal, to show that the inland-ice moved 
seaward across the Coast Ranges, though analogy with the coast to tho 
south favours the belief that it may have done so. The front of the 
glacier must have passed the outer border of the archipelago, as at Stika, 
well-marked glaciation is found pointing toward the open Pacific J 
(average direction about S. 81° W. asttv). 

It is, however, in the interior region, explored and examined by Glaciation of 
us in 1887, between the Coast Ranges and the Rocky Mountains region^* 10 * 
proper, and extending northward to laL 63°, that the most in- 
teresting facts have eomc to light respecting the direction of move- 
ment of the Oordilleran glacier. Here, in the valleys of the Upper 
Felly and Lowes, traces were found of the movement of heavy 


* Bulletin U S, Geo I- Survey , No. JO, 1887. 
f Annual Report Geo I, Surv. Canada, 1885, p, 100 D. 

t Mr, U* F. Wright has already given similar general statements with regard to this part of 
the Coast of Alaska, American Naturalist, March, 1887, 
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glacier-ice in a northerly direction. Rock-surfaces thus glaciated 
were observed down the Pelly to the point at which it crosses the 
136th meridian and on the Lewes as far north as iut. 61° 40', the 
main direction in the first-named valley bei rig nor th-west, in the second 
north-north-west. The points referred to are not, however, spoken of 
as limiting ones, for rock exposures suitable for the preservation of 
glaciation are rather infrequent on the lower portions of both rivers, 
and more extended examination may result in carrying evidence of the 
same kind further toward the less elevated plains of the Lower Yukon, 
as elsewhere detailed. Neither the Pelly valley nor that of the Lewes 
is hemmed in by high mountainous country except toward the sources, 
and while local variations in direction are met with, the glaciation is 
not susceptible of explanation by merely local agents, but implies 
the passage of a confluent or more or less connected glacier over the 
region. 

On Lake Labargo, in the Lewes valley, both the sides and summits 
of rocky hills 300 feet above the water were found to be heavily 
glaciated, the direction on the summit being that of the main (north- 
north west) orographic valleys, while that at lower levels in the same 
vicinity followed more nearly the immediate valley of the river, which 
here turns locally to the east of north. 

Glaciation was also noted in several places in the more mountainous 
country to the south of the Yukon basin, in the Lease and Liard valleys, 
but the direction of movement of the ice could not be determined satis- 
factorily, and the influence of local action is there less certainly elim- 
inated. 

While the greater part of the area traversed is more or less com* 
pletely mantled with glacial deposits, it will be observed, in referring 
to subsequent pages, that true boulder-clay was found in certain parts 
only of the southern and more mountainous portion of the region, 
while it spreads over almost the entire length of the Upper Polly 
and Lewes valleys, though not found exposed quite to their con- 
fluence. The boulder-clay generally passes upward into, and is 
covered by, important silty beds, analogous to the silts of the Nechacco 
basin, further south in British Columbia, and to those of the Peace 
River country to the east of the Rocky Mountains. It may be stated 
also that the country is generally terraced to a height of 4006 feet or 
more, while on an isolated mountain-top near the height of land be- 
tween the Liard and the Pelly rivers (Pacific-Arctic watershed) rolled 
gravel of varied origin was found at a height of 4300 feet, a height ex- 
ceeding that of tii e actual watershed by over 1000 feet. 

No remains of mastodon or mammoth were observed in the country 
traversed by us, but according to Campbell such remains occur not far 
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from the site of Port Selkirk, and they are known to be moderately 
abundant at points further down the river. Sir L Richardson speaks 
of a tibia of Elephas primigenius sent to England by Rod eric (Robert) 

Campbell from this region.* 

Reverting to the statements made as to the direction of the general General facts 
glaciation, the examination of this northern region may now be con- estiLbilfthe(i * 
sidered to have established that the main gathering-ground or n6ve 
of what 1 have called the great Cordilleran glacier or confluent 
glacier mass of the west coast, was included between the 55th and 
5 9 tli parallels of latitude* a region which, so far as explored, has 
proved to be of an exceptionally mountainous character* It would 
further appear that this great glacier extended, between the Coast 
Ranges and the Rocky Mountains, south-eastward nearly to hit. IS 3 , 
and north-westward to lat. 63°, or beyond, while sending also smaller 
streams to the Pacific Coast. 

In connection with the northerly direction of ice-flow here ascertained, other instances 
it is interesting to recall the observations which 1 have collected in a eiadation^ 
recently published report of the Geological Survey, relating to the 
northern portion of the continent cast of the Mackenzie River.f It is 
there stated that for the Arctic coast of the Continent, and the Islands 
-of the Archipelago off it, there is a considerable volume of evidence to 
show that the main direction of movement of erratics was northward . 

’ The most striking facts are those derived from Prof. Sr Ha ugh ton's 
Appendix to M’Clintock’s Yoyage, where the occurrence is described 
of boulders and pebbles from North Somerset, at localities 100 and 135 
miles north-eastward and north-westward from their supposed points of 
orig in. P rof . Ha ug h t o n also states t h at the e as t s id e < >f K i ng- W ill lam's 
Land is strewn with boulders of gDClss like that of Montreal Island* to 
the southward* and points out the general northward ice-movement 
thus indicated, referring the carriage of the boulders to floating-ice of 
the glacial period. 

The copper said to be picked up in large masses by the Eskimo, near 
Princess-Royal Island, in Prince-of-Wales Strait, as well as on Prinee-of 
Wales Island, | has likewise, in all probability been derived from the 
copper- bearing rocks of the Coppermine River region to the south, 
as this metal can scarcely be supposed to occur in place in the region 
of horizontal limestone where it is found. 

Dr. A. Armstrong, Surgeon and Naturalist to the Investigator , notes 
the occurrence of granite and other crystalline rocks not only on 
the south shore of Baring Land, but also on the hills at some distance 

* Am. Jourru Sci. u nd Arts, ?ol. xix., 1855. p. 182. 

t Notes to aocompanj a Geolog icM Map of ihe Northern Portion of the Dominion of Canada 
East of the Rocky Mountains, p. 57 R«. Annual Report Geol. Surv. Can., 1886. 

t Do Ranee, in Nature, vol. id. p . 49£L 
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from the shore. These, from what Is known of the region, most 
be supposed to have come from the continental land to the south- 
ward. 

Dr. Bessels, again, remarks on the abundance of boulders on the 
shore of Smithes Sound in lak 81° 30', which are manifestly derived 
from known localities on the Greenland coast much further southward,, 
and adds: f£ Drawing a conclusion from such observations, it becomes 
evident that the main line of the drift, indicating the direction of its 
motion, runs from south to north,"* 

It may further be mentioned that Dr. R + Bell, has found evidence of 
a northward or north-eastward movement of glacier iee in the northern 
part of Hudson Bay, with distinct indications of eastward glaciation in 
Hudson Strait, f For the northern part of the great Mackenzie 
valley we are as yet without any definite published information, but 
Sir J, Richardson notes that Lauren tian boulders are scattered west- 
ward over the nearly horizontal limestones of the district. 

Two great Taken in conjunction with the facts for the more northern portion 

glacier- masses. 0 f the continent, already pretty well known, the observations here out- 
lined would appear to indicate a general movement of ice outward, in 
all directions, from the great Lauren tian axis or plateau which extends 
from Labrador round the southern extremity of Hudson Bay to the 
Arctic Sea; while a second, smaller, though still very important region 
of dispersion — the Cordilieran glacier-mass — occupied the Rocky 
Mountain region on the west, with the northern and southern limits 
above approximately given, and a length, in a north-west and south-east 
direction, of at least 1200 miles. 

It is inexpedient at the present moment to enter into any detailed 
discussion of the glaciation of the extreme north-west, as Mr. Hc- 
Connell's observations, made in the prosecution of his portion of the 
work of the expedition, arc likely to add much to our store of facts 
bearing on the subject. 

Economic K may be added, that while the study of the phenomena of the glacial 

importance of period is one not without its bearings on economic problems even in 
facta elicited * , , . , . 

the eastern part of the continent, it has, m British Columbia and the 
Yukon district, a direct value in its connection with the distribution of 
the placer gold deposits and on the existence and position of the buried 
channels of rivers and streams, in which some of the richest of those 
deposits are often found to occur. Thus the greater part of the fine ” 
gold found along the river-bars and banks of the larger streams in the 
Yukon district is doubtless proximately derived from the gravels- 


* Nature* voL is. 

f Annual Report Geol. Surv. Canada, 1SS5* p. 14 DJ), and Report of Progress, 1S82-S4, p. 
UD. 
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and other superficial deposits in which those streams have re-excavated 
their beds since the period of glaciation. By the general dispersion 
and intermixture of these materials* composed of the dibris of the older 
rock formations, it is even possible that the existence of a few com- 
paratively limited areas of great richness might account for the wide- 
spread auriferous character of the alluviums of the Upper Yukon basin. 

In the former direction of ice-movement, and consequently that of its 
tra n s po r t of m at e id a 1, w e o b t ain an i m p o rt a nt clue as to th e so u re e o f 
the finer gold which may now be found in any particular area, This 
subject is too wide in its ramifications to be followed out here, but it is 
one to which considerable attention has been devoted, and to which l 
hope to return at an early date in greater detail. 

Volcanic Ash Deposit. 

A circumstance of sonic interest in connection with the later super- Extent of the 
ficia l deposits of that part of the Upper Yukon basin drained by tbe dc|>05ltj 
Lewes and Felly rivers, is the occurrence of a wide-spread layer of 
volcanic ash or pumiceous sand. The existence of a peculiar white 
line or band in the upper parts of scarped banks along the river, was 
first remarked not many miles below the point at which we reached 
and embarked on the Felly. As its character was not at first under- 
stood, I omitted to note the precise point at which it was first 
seen but am of opinion that it probably extends to the oast of the place 
where we reached the river. After recognizing its character and im- 
portance, however, it was looked for and noticed almost continuously 
along the whole course of the Felly, as far down as the mouth of the 
Macmillan, beyond which, to the site of Fort Selkirk at the mouth of 
the Lewes, it was not distinctly recognized, but according to Mr. Mc- 
Connell (18SS) it extends down the river for about ten miles below 
Fort Selkirk. It is likewise Seen along nearly the whole course of t bo 
Lewes, being last noted at the narrows between Lake Wares and 
Bennett Lake, known as Caribou Crossing. * 

This ash deposit appears to be entirely due to a single period of origin of the 
eruption. It is homogeneous in character wherever seen, forming a dep03lt * 
single layer not divided by intercalations of other material, and has 
been spread everywhere over the entire area characterized by it. It is 
much more recent in date than the white silt deposits, which are the 
last of those properly referable to the glacial series, having been de- 
posited after the river-valleys were excavated in the glacial materials, 
and at a time when the rivers had cut down nearly or quite to their 

* I found subsequently that Schwatka had observed this peculiar layer along the Lewes and 
correctly characterized it us a volcanic ash. Along Alaska's Great River, p. ]<fe- 
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present levels, a fact rendered evident by the circumstance that it over- 
lies the deposits of river- and valley-gravels and sands in all eases, ex- 
cept in those of some low river-flats, where these deposits sometimes 
cover it to a depth of several feet. In most places it is overlain merely 
by the surface soil with a depth of six inches to two foot, and in a few 
instances it was noted as constituting the actual surface of terraces of 
moderate height, the present forest being rooted in it. 

The ash appears to have fallen tranquilly, much in the manner of 
snow deposited from a calm atmosphere. The examination of scarped 
banks along the two rivers showed it to occur near the surface of 
terraces about 200 feet in height, as well as on lower terraces and river- 
flats dowii to within about ten feet of the actual river-level in August 
and September* It was also detected in some places on the sloping fronts 
of terraces. The thickness of the layer was no doubt originally pretty 
uniform, and it still retains this uniformity where it rests upon wide 
flat terraces. Its average normal thickness for the Polly, as a whole, 
was estimated at about five inches, but this is somewhat exceeded 
along the part of the river immediately above the Macmillan. On the 
Lewes, below Rink Rapid, Its normal thickness is about a foot, but 
above this point it becomes much less and where last seen, at Caribou 
Crossing, is not over half an inch thick, and only to be recognized when 
carefully looked for. 

In addition to these differences in normal thickness, however, and 
much more striking than them, is an irregularity duo to local circum- 
stances. Thus in hollows, and particularly when these occur at the 
foot of steep slopes, the material has evidently been washed together 
by rains occurring shortly after its deposit, and sometimes attains a 
thickness of as much as three feet. In correspondence with this it has 
been completely removed from some sloping or exposed surfaces. The 
same local circumstances explain the varying depth in different locali- 
ties of the soil or ordinary sand which overlies the ash deposit. 

Where the ash deposit rests undisturbed upon the original surface, 
this appears very generally to bo a yellowish or reddish quart zoso 
sand. There are, in some cases, remains of burnt trees at the base of 
the layer, and traces of similar forest tires are found as well in the sand 
or soil overlying it. 

So far as the observations I was able to make go, the volcanic ash Is 
thicker on the lower part of the Lewes than elsewhere, and the thickest 
part of the deposit on The Felly lies nearly due east of the portion of 
the Lewes just referred to. The greater mass of the deposit in that 
direction, seems to show that it was derived from the westward, and a 
line drawn across the portions of the Pel ly and Lewes above defined, lies 
between the 62nd and 63rd parallels of latitude, with a nearly east and- 
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west bearing, so that if produced to the westward it would pass, at a 
distance of about 200 miles, through the mountain region near the 
Copper River, of Alaska, which includes Mount Wrangell. Mount 
Wrangell is the nearest known volcano,* and this or one of the 



Fig. 1. RELATIONS OF ASH- BED ON THE LEWES RIVER. 

ft. Soil. b. Ash-bed. c. St ratified sands and gravels, d. Buried drift-wood, 
e. Stratified gravels. 

neighbouring mountains in the same group, may not improbably have 
been the source of the material which has been so widely spread over 
the Upper Yukon basin. It should be stated, however, that the Indians 
report tho existence of a burning mountain near the head-waters of 
the White River, and that it is uncertain whether this report refers to 
Mount Wrangell or to some still unknown mountain which may be 
even nearer to the district here described. 

Respecting the date of tho eruption to which the ash-bed is due, very £> ut00 f the 
little can be said with certainty. As already noted, the rivers have not cruptlon * 
certainly cut their beds perceptibly deeper since the deposit occurred 
on their flood-flats, so that the period to which it belongs cannot be an 
exceedingly remote one. It was further observed in one place, on the 
Lewes, to rest upon stratified sands a few feet thick, which in turn 
overlie a mass of drift logs still quite sound and undecayed. This 
fact, with the general appearance and mode of occurrence of the de- 
posit. leads me to believe, that while the eruption must have happened 
at least several hundreds of years ago, it can scarcely be supposed to 
have taken place more than a thousand years before tho present time. 

Dali, in his work on Alaska, gives a list of volcanic eruptions (derived 
from Gremvingk) which have occurred in the Aleutian Islands and 
along the western part of the Alaskan Coast from the year 1690. f 
While it is quite improbable that any of these was connected with the 
formation here described, it is interesting to note that great quantities 


• See Lieut. H. T. Allen’s Reconnaissance in Alaska, Washington, Government, 1887. 
t Alaska and its Resources, 1870, p. 460. 
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of ash were observed to fall on several occasions, notably in 1825, when 
the whole peninsula of Alaska was covered with black ashes. 

That the eruption of which the occurrence is marked by the ash-bed 
of the Lewes and Pelly, was on a great scale, is sufficiently evident 
from the extent of the deposit j which must necessarily be very much 
greater than the area to which the present observations refer. By 
drawing a line such as to include the outer limits of the observed ex- 
tent of the ash, a roughly triangular area of about 25,000 square miles 
is outlined, and if wc assume the average depth of the layer over this 
area alone to be three inches, the mass represented would be equivalent 
to a prism one mile square, with a height of 6240 feet or (making 
allowance for interspaces in the comminuted material) equal to nearly a 
cubic mile of rock. 

It has not been considered necessary to make a complete examination 
of the character of this ash. In appearance it is a tine, white, sandy 
material, with a harsh feeling when rubbed between the fingers 
Microscopically it is found to consist chiefly of volcanic glass, part being 
merely frothy and pumiceous, but of which the greater portion has 
been drawn out into elongated shreds, frequently resembling the sub- 
stance known as £1 Pole’s hair,” in which the enclosed vesicles become 
more or less completely tubular. In addition to this glass, fragments 
and small perfect examples of sanadiue felspar crystals occur together 
with portions of minute crystals of hornblende and probably of other 
minerals* 


The Stikine River. 

General Features. 

Since the year 18*73, when the placer gold mines of Cassiar were 
first developed, the Stikine River has become a somewhat important 
avenue of communication from the coast to the interior of the northern 
part of British Columbia. Like the Fraser, the Skeena, the Nass and 
several other smaller streams, it rises to the east of the broad belt of 
mountains which constitutes the Coast Ranges, and cuts completely 
through this belt with a nearly uniform gradient. In size and general 
character the Stikine closely resembles the Skeen a, which reaches the 
coast 2 0 0 m i I es f u rth er south. 1 1 i s n av igabl e fo r s tern- wh eel stea m e rs 
of light draft and good power, to Ctlenora, 126 miles from Sothsay 
Point, at its mouth, and under favourable circumstances to Telegraph 
Creek, twelve miles farther. Above Telegraph Creek is the “ Great 
Canon” which extend for many miles and is quite impassable either 
for steamers or boats, though traversed by miners in winter on the 
ice. The head-waters of the Stikine are unknown, but lie for the 


CAttSON,] 


THE STIKINE ECYEH* 


4 7 B 

most part to the south of the 58th parallel of north latitude, in a coun- 
try said to be very mountainous, interlocking there with northern 
branches of the Nass and western feeders of the dilack or TWnagain 
River, a tributary of the Liard, From Telegraph Creek, the head of 
navigation, a pack-trail Mxty two miles and a-half in length, constructed 
by the British Columbian Government, follows the valley of the 
Stikine, generally at no great distance from the river, and eventually 
crosses from the Tanailla or Third North Fork to the head of Lease 
Lake, which may be regarded as the centre of the Cassiar mining 
district This route lias long been known to the Indians, the Stikine 
having been to them from time immemorial an important avenue of 
trade, by which, as by the Skeen a, the coast tribes penetrated a con- 
siderable distance in lamb 

My personal acquaintance with the Stikine, as far as Telegraph Creek, Information 
was such only as could be made from the deck of the little steamer j n obtamftd “ 
which we ascended the river to that point, and merely enabled me to note 
the main features of the valley. This was supplemented, however, by t lie 
observations of Mr. McConnell, who remained behind for the purpose 
of making a micrometer survey of the river from the furthest point 
reached by Mr, Hunter's survey of 1877 to Telegraph Creek. Mr. 
McConnell's notes and map with specimens collected by him have been 
consulted in the following sketch of the river, and arc drawn upon 
particularly in respect to its geological features. 

As the result of Mr, McConnell's survey, taken in conjunction with Map of the 
that of Mr. Hunter, we are now for the first time in possession of & mer ‘ 
correct map of the river to the head of navigation. The best general 
map of l he river and route to Lease Lake previously in existence, was 
a sketch made by Mr, G* B. Wright and published in the report of the 
Minister of Mines of British Columbia in 1S75. This map also includes 
Lease Lake and part of the Lease Elver, and 1 may take this oppor- 
tunity of stating that much credit is due to Mr. Wright for its general 
accuracy, taking into consideration the circumstances under which it 
was made. 

The general trend of the Stikine valley for twenty miles from the Trend of the 
sea, is east-und-west, corresponding in direction to Brad held Canal, mainYftUe> * 
which penetrates the coast thirty miles to the south, and also to part 
of the northern portion of Behm Canal and Burroughs' Bay, still 
further south. At this distance from the coast the river bends through 
a quadrant, of arc, and assumes a nearly due north direction, which it 
maintains for about sixty six miles, beyond which the valley is con- 
tinued in a nearly direct north-eastward course to the vicinity of 
Lease Lake, but in its upper portion is occupied, not by the main 
river, but by the Tanzilia or Third North Fork, the main river 
entering this continuous valley from the southward. 
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The Coast Th e particular range of the Coast Mountains, which locally 

Mountains. assumes a culminating or axial character on the Stikine, is that 
which is traversed by the river-valley near the great bend above 
alluded to* As seen from the sea, at some distance off shore, it is 
notably higher and rougher to the north of the river- valley than to the 
south of it, and is surmounted by sharp, jagged, rocky pinnacles in 
some places. The highest summits in this range here probably 
average about 8000 feet. It carries much snow throughout the year r 
and in it are the sources of the principal glaciers which debouch 
along the north -and- south part of the river above the great bend. 
The inland border of the Coast Mountains may be said, on the Stikine, 
to be near Glenora, giving a transverse width, from the coast, for 
this rugged belt of country of nearly eighty miles. 

Current of the The current of the navigable portion of the Stikine is swift through- 

riv«r. out, \ m ^ there are no rapids properly so called, though the Little Canon 

(fifty-three miles above the great bend) forms a serious impediment to 
navigation when the river is at its highest stage in June or July, in 
consequence of the great velocity of the current in this narrow and 
rocky though deep gorge. Hear the mouth of the river the current 
scarcely surpasses two miles an hoar, but it increases as the river is 
ascended, till it attains a rate of six to seven miles in many places 
between the great bend and Telegraph Creek, the swifter water being 
chiefly met with above the Little Canon. The average rate of flow of 
the navigable portion of the river must be about five miles an hour. 
The width of the Stikine immediately opposite Telegraph Creek was 
found on May 29th to be 480 feet only, but it is here deep^ and had a 
velocity of 6'08 miles per hour, as determined from several observa- 
tions. A few days later it was rising fast, and the velocity was 
considerably greater* 

Navigation* Stern-wheel steamers for the navigation of the river should have good 
engine power, and should draw not more than four feet of water when 
loaded. 

The height of the river above sea-level at Telegraph Creek, as deduced 
from simultaneous barometric observations at the mouth and at this 
place, is 540 feet, giving an average fall of over four feet to the mile 
by the course of the stream. The actual fall on the upper part of this 
length of the river must, however, considerably exceed this figure, 
while that of the lower portion is inconsiderable. Under ordinary 
circumstances the ascent of the river to Telegraph Creek, with a 
suitable steamer, occupies about three days, and it is generally neces- 
sary to carry a line ashore at a few places. The extensive flats 
near the mouth of the river render it necessary to enter it about 
high- tide* Mr. Hunter ascertained that the channel across these 
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flats has from one to two feet only of water at low tide. A consider- 
able proportion of the traffic is carried on by Indians with canoes, and 
the Stikine Indians are very expert in all the necessary operations of 
tracking and poling in swift water. 

Notes on the dates of opening and dosing of the river will be found 
on page 60 b. 

The entrance to the Stikine from the sea is not distinguishable in its Lower part of 

river at one 

main orographic features from that of many of the salt-water inlets by time inlet, 
which this part of the West Coast is dissected. The lower portion of 
this river-valley may, in fact, be regarded, like that of the correspond- 
ing part of the Skcena, as an inlet which has become filled with detri- 
tus in consequence of the great size and sediment-carrying capacity of 
the river which has emptied into it. Unlike the Skeen a, however, the 
debris brought down has in this case been projected seaward so as to 
completely block the wide channel between the mainland coast and 
Mitkoff Island with shallow lide-flate and bars, above which several 
smaller, high, rocky islands project. The mountains immediately bor- 
dering the valley of the Stikine at its seaward entrance are from 2000 
to 3000 feet in height, and rise abruptly from the wide alluvial flats, 
through which the river there winds, often without even touching the 
lower spurs of the bills. 

The flats are generally covered with tine groves of cottonwood, Charactor of 
mingled with spruce and other trees, and are often cut through Ca& toLlttle 
by sloughs and channels, which become so numerous in some places 
as to render it difficult to decide which is entitled to rank as the main 
stream. The valley-bottom maintains an average width of from two 
to three miles as far up as the Little Canon, which place may be 
regarded ns nearly marking the head of the old salt-water inlet which 
has been silted up by the river. The canon is about three-fifths of a 
mile long, and in places not more than fifty yards wide. It is bordered 
by massive granite cliffs, 200 to 300 feet in height, above which, on the 
west side, rugged mountain slopes rise. On the east, are low rocky 
hills representing part of a former spur of the mountain, through 
which the canon has been cut, A tract of low- land separates these hills 
from the eastern side of the main valley, and it is difiieult to explain 
under what circumstances the river has taken its present course. 

Eor some distance above the Little Canon the Stick! ne valley appears Valky above 
to cut very obliquely through a series of somewhat irregularly parallel L{ttie (Mon * 
ranges. Eight miles further up is the “Klooehman Canon,” which to 
some extent repeats the features of the last, but it is nearly 300 feet in 
width and offers no impediment to navigation. At four miles above the 
“Kloochman Canon” is the so-called “Grand Rapid,” which, in con- 
sequence of recent changes in the river, is now by no means for mid- 
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able, though the water is still particularly swift and the river wide 
and shallow. Here the valley begins very markedly to open out, the 
mountains retiring further from the river and decreasing in altitude, 
while irregular, basaltic hills, of no great height appear between the 
river and the bases of the mountains. This, taken in conjunction with 


mountains, and the fact that most of the slopes have been bared of 


Moot River, The Stikine is joined by some important tributaries in the part of 


Exploration Survey, who crossed from it to the head of the First South 
Fork of the Stikine. The valley is there reported to be from 2500 to 
3700 feet above sea-level, generally timbered, but with some open, 
grassy slopes. 

About seven miles below the Little Canon, the valley of the Scud 
Fiver opens to the east, but the exact position of the mouth of the 
stream has not been fixed on the map. Some gold has been found by 


the Stikine on the west side, by several mouths. This is a stream of 
considerable size, and is navigable for canoes for some distance. It is 


noted by the Indians on account of the great number of salmon which 
ascend it. 

The First South Fork joins the Stikine about a mile and a-balf below 
Telegraph Creek. It is a large turbid stream, and for a number of 
miles from the main river, flows in a rough narrow gorge, between 
high hills and mountains. Further up, according to the Telegraph 
Exploration sketch, it is bordered by level, partly timbered terraces or 


the dry climate which characterizes the country to the east of the 



Its course above described, though none of these have yet been examined 
in detail. Tho Iskoot or Skoot, which flows in from the eastward 
about thirty-five miles from, the mouth, or just within the locally cul- 
minating range of the Coast Mountains, is known to be navigable for 
some distance by canoes, and one branch is said to head not far from 
the extremity of Portland Canal, to the southward. By following 
this river to its head and there making a portage, the Indians are 
reported to be able to reach the Nass Fiver without difficulty. The 
Iskoot has been prospected by a few miners, but apparently without 
any notable result, though the Indians report the occurrence of coal. 
The northern branch of the Iskoot, to the east of the Coast Mountains, 
was traversed in 1867 byP. J. Leech, of the Western Union Telegraph 


timber by fire, gives an entirely different aspect to the landscape. 







prospectors on this stream, but no workable placer deposits. It is said 
to head in a low country behind the Coast Mountains, and if this be 
correct, must nearly inosculate with branches of the Iskoot and First 
South Fork of the Stikine. 


Clearwater 

River, 


Six miles above ^Kloocbman Canon,” the Clearwater Elver enters 


said to head near the sources of one branch of the Taku Elver, and is 
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“ benctos.” The summit between its head-waters and those of the 
Xskoot, on the route followed by Mr. Leech, is given on his authority 
at 5000 feet. Salmon do not ascend this stream. 

Telegraph Creek is an inconsiderable stream, which falls rapidly to 
the river through a narrow rocky cleft in the bordering hills of the 
right or north-west bank of the Stikine. Its name is due to the 
fact that here the Western Union Telegraph line was intended to 
cross the Stikine. The little town of Telegraph Creek occupies the 
narrow delta of the stream and the lower terraces bordering it on both 
sides, its site being identical with that of “Fort Mumford" of the 
older maps. Gienora, twelve miles below Telegraph Creek and on the 
same side of the Stikine, consists of a single row of houses built along 
the edge of the river at the foot of a steep bank. Both places were at 
one time busy little towns, but are at present very much reduced in 
Importance, though I believe it will probably not be long before further 
mining developments in the Cassiar district will lead to the renewal 
of their activity. 

Glaciers. 

The glaciers constitute one of the most remarkable features of this p^ious notes 
part of the Stikine valley. There are a number of these on both sides on tbe * laoier9 * 
of the river, in its lower part ; but four only of special importance, all of 
which are situated to the west of the river, and all but the first on the 
eastern slopes of the most massive central ranges of the mountainous 
region. The only detailed previous notice of these glaciers is that 
given in a report by W t P. Blake.* Mr. Blake's account of the 
glaciers is transcribed in the Fifth Annual Report of the United 
States Geological Survey, where it is placed under the some- 
what misleading title of Glaciers of “Alaska." Two of the glaciers 
are illustrated in the last-mentioned volume by reproductions of photo- 
graphs taken under the direction of Ur. J. W. Powell, Superintendent 
of Indian Affairs in British Columbia. That named the “Orlebar 
Glacier ?s represents part of the front of the Great Glacier of the 
miners and of Mr. Blake's map. The “Bernard Glacier " I am unable 
to identify with any certainty, but the illustrations evidently repre- 
sents part of either the Flood or Dirt Glacier. 

Mr. John Muir, who spent some time on the Stikine in 1879, gives 
an interesting popular description of its glaciers in a letter dated from 
Sitka in December of that year, and published in the San Francisco 
Bulletin. Mr. Muir informs me that no more systematic account of his 
observations in this region has yet been made public. The glaciers 

. 

* Geographical notes upon Russian America and the Stikcen River. W. P, Blake, Washington, 

Qov eminent. 1868. 


Telegraph 
Creek and 
Glenora. 






Little Glaeier* 


Great Glacier, 


Recession of 
the glacier* 


52 B YUKON DISTRICT AND BRITISH COLUMBIA. 

arc also noticed at some length in an account of a trip on the Stikine 
by Mt, W. H. Bell in Scribner's Monthly, 1879, VoL XYIL The accom- 
panying illustrations; though striking and artistic, have been idealized 
so far as to be scarcely recognizable* 

The glacier known as the First or Little Glacier by the miners 
(named the Popoff Glacier by Blake) fills a high valley on the north 
side of the river, about ten miles from its mouth. As seen from a dis- 
tance it offers no features of particular interest, resembling many other 
minor glaciers of the Coast Mountains. 

The next and most important glacier, is that universally 
known on the river as the Great Glacier, and so named also by 
Mr. Blake, who gives an excellent description of its main features. 
The high snow-fields from which this glacier must take its rise are 
not seen from the river, the glacier entering the wide valley of the 
Stikine nearly at righ tangles, through a break in the mountains 
two to three miles distant from the river bank. Before entering 
the Stikine valley, the glacier has a width estimated at from one- 
half to three-quarters of a mile, but upon freeing itself from the bor- 
dering mountains immediately expands in a fan-like manner, its actual 
front upon the river being from three to three and a-half miles in 
width* The slope of the surface of the glacier where it issues from the 
mountains was estimated— as seen at right angles — at above five 
degrees. Beyond this point it flattens out, and portions of the surface 
become extremely rugged, breaking off near the front in series of 
descending steps, as described by Mr. Blake. When seen by ns, on 
the 20th of May, much of the surface was still covered by the new 
snow of the preceding winter, but notwithstanding this, a great quan- 
tity of rocky dibris was visible, giving a grey tint to portions of the 
iee. The front of the glacier appears to be quite close to the edge of 
the river, but is actually about a third of a mile distant at the nearest 
points. This interval is occupied by moraines and marshy pools, the 
outer tier of moraines, or that nearest to the river, forming wooded 
hills about one hundred and fifty feet high. The newer moraines 
were partly covered and overridden by the front of the decaying iee. 
Large streams issue from beneath the ice, the position of outflow 
frequently changing from year to year. 

Next to its size, the most remarkable feature about this glacier 
is the regularity of the fan- like form in which it terminates. It 
resembles in this respect the Davidson Glacier on Lynn Canal. 

The miners state, that during the few years which they have known 
the Stikine the Great Glacier has steadily and notably receded, though 
the total amount of such recession can evidently not have been more 
than the distance from the wooded bordering- moraine to the present 
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ice-front The Indians relate as a tradition, that at a former period 
the glacier stretched completely across the valley, the Stikine passing 
beneath the ice through a tun nel- like opening. It is, however, im- 
possible to determine whether this is a remembered fact or a fancied 
inference. Curiously enough, a copious hot spring is situated imme- 
diately opposite the glacier on the east side of the Stikine valley. 

Ten miles above the G reat Glacier, and also on the west side of the Dirt Oiacter. 
valley, is the Dirt Glacier, so named by the miners because of the great 
quantity of rocky debris with which its surface is covered.* This is 
much smaller than the last, having a width estimated at a quarter of a 
mile, but possibly greater than this. Like the Great Glacier, it comes 
quite down on the river-flats. 

The last important glacier, sixteen miles stilt further up the river, is Flood Glacier, 
the Flood Glacier. This also comes down to the level of the river-flats, 
but does not closely approach the river. From the valley of this 
glacier a great rush of water occurs almost every year towards the 
end of the summer. This, no doubt, arises from the blocking by the 
glacier of the mouth of some lateral valley in which a lake is formed 
and from time to time breaks through the glacier dam. The quan- 
tity of water thus liberated is so great as to raise the river from a low 
stage to half-flood level for a short time. There is a large quantity of 
debris also on this glacier, though less than on the last. 

Geological Notes on the Stikine. 

The only information as to the geology of the Stikine, up to the AIr Blake , s 
present time, has been that embodied in notes in Mr, Blake's report, Serrations, 
already referred to,f and these include the lower portion of the river 
alone, as his furthest point was a few miles above the Little Canon, 

The results of Mr. Blake’s examination are by himself summed up 
in the following terms — u The mountains of the Stikine valley, 
from the Little Canon down to near t lie coast, are formed of syenite 
and granite, with some metaraorpbic beds at intervals. The walls 
of the Little Canon are granite. At the mouth of the river, and below 
the Indian villages, the rocks are quite di tie rent, being formed of 
the great sandstone and shale formation already described. The 
direction of uplift of these strata is about N. 80 ° W. magnetic. This 
formation is some thousands of feet thick, and resembles the rocks 
of San Francisco, but is more changed by me turn Orphic action. They 
are probably of the secondary period. It appears to pass into miea- 

* Also so named on sketch map in Report on Customs District* Public Service find Resources 
of Alaska Territory, by \V. G. Morris* 187$, 

f Mr, Blake’s notes on the geology of the river arc also given in Peiermamis Mitteiluugen* 
voL s, 1804. 
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slate just above the site of an old stockade or fort of the Hudson Bay 
Company, where I found a locality of garnets like those of Monroe, in 
Connecticut 

The rocks seen along the west shore of Wrangell Island, in the vicin- 
ity of the town and harbor, are chiefly black, flaggy argillites, remark- 
ably uniform and regular in their bedding and with a westward dip* 
They are considerably indurated and contain small staurolite crystals 
in some layers, while on the surface of others crystals of mica have 
been developed. Similar rocks are found on other parts of the coast, 
both to the north and south, and from a lithological point of view, 
they much resemble the Trias sic argillites of the Queen Charlotte 
Islands, though no fossils were found at this place. The ridge behind 
the town of Wrangell is chiefly composed of rather fine-grained grey 
granite, which is probably intrusive and may have been the cause of 
the incipient crystallization observed in the argillites. The north 
point of the island is formed of similar granite, probably a continuation 
of the same mass. 

On crossing to the mainland, to the eastward, mica-schists and gran- 
ites are met with, and beyond Both say Point (which may be regarded 
as the entrance to the Stikine River) granitic rocks only were seen for 
some miles, Near Roth say Point, at a short, distance from the shore, 
is the locality from which are obtained fine clarct-colored garnet crys- 
tals, sometimes an inch or more in diameter. The matrix of these, as 
seen in band specimens, is a dark, highly crystalline mica-schist, but 
the locality was not visited. The general strike of the rocks west of 
Rothsay Point is about S. 35° E, } with prevailing westward dips. 

From Rothsay Point to the Great Glacier, the mountains bordering 
the river are chiefly composed of granites and granitoid rocks. These 
alternate with gneissic and schistose rocks of similar composition, 
including mica-schists; but massive granites probably form much the 
greater part of the whole. The granites are usually grey in colour, and 
contain both hornblende and mica, with white felspars, which are often 
porphyritic, giving the rock a spotted appearance . f Some varieties 
become granitoid diorlte, while others are high!} 7 quartzose, and con- 
tain little oi' no hornblende. The series as a whole closely resembles 
that cut across by the Fraser River in its lower cour.-e, and generally 
characteristic of the Coast Ranges of British Columbia.^ 

The Great Glacier, rising many miles back in the higher ranges 
of the mountains, in the material which it has brought down and 
deposited in its moraine, affords a mode of ascertaining the gen- 


* This does not appear to be the locality near Rothsay Point* subsequently mentioned, 
t See note on the lithological charter of the granites* Appendix V. 

1 Compare Animal Report Geo], Surv. Gan., p. 11 n. 
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eral composition of the central ranges. This material was found 
by Mr. McConnell to consist almost entirely of grey granite of medium 
grain, composed of felspar, quartz and hornblende in nearly equal pro- 
portions, but holding also a little mica and occasional crystals of 
spheric. Biorites and mica-schists occur in smaller quantity, together 
with coarse pegmatite, which is evidently derived from veins inter- 
secting the granite. 

Similar granitoid rocks, with occasional schistose areas, constitute Kiooebmatfi 
, , . . „ . , ' , Qmon to Grand 

the whole of the rock-exposures seen along the river to the so-called J^pid, 

Grand Rapid, about four miles above £ ‘ Kloochman Canon”. The moun- 
tains bordering the valley also appear to be entirely, or almost entirely, 
composed of the same materials, though atone place, (nearly opposite 
the site of the Hudson Bay Company’s old post) the upper portion of a 
mountain seems to show a massive bedding, recalling that of the Cre- 
taceous quartzites of Tatlayoco Lake, which occur there in a similar 
position relatively to the Coast Ranges.* No further evidence was, 
however, met with tending to show that rocks of this age occur here. 

A short distance below iho “ Grand Rapid,” distinctly stratified Stratified rooks 
rocks of dark colour are seen capping some of the mountains and rest- ,u r,randRapui 
ing upon the granites. These beds have a dip of N. 70° E. < 3fR, 
which brings them down to the level of the river near the rapid. They 
are there found to consist of' hard argillites and grauwacke-quartzites, 
in ter bedded with shaly, grey and brownish impure limestones, the 
whole being considerably disturbed and cut near the granites by coarse 
grey porphyritic dykes of that rock. The argillites were not observed 
to hold staurolite, mica, or other crystalline minerals like those of 
Wrangell, and otherwise differ somewhat in appearance from these, 
though their relation to the granitic rocks appears to be similar. 

They are followed in ascending order by a massive grey- blue sub- 
crystalline limestone of considerable though undetermined thickness, 
which can be traced in the mountains for some distance on both sides 
of the valley. These limestones are believed to represent those after- 
wards noted on the Lease and there referred to the Carboniferous period. 

About two miles and a-balf above “Grand Rapid/ 1 near the mouth AltCTed vol _ 
of the Clearwater, the limestone is followed— apparently still in ascend- canic rooka * 
ing order— by a series of altered volcanic rocks which are, for the most 
part of grey and greenish colours. Those are apparently chiefly 
diabases, but include also porphyriLe-like rocks. The rocks arc gener- 
ally rather tine grained, and would require microscopic examination 
before they can be named in detail, f Though clearly forming a 

* Report of Progress, Ghsol. Suit. Con, 1875-76, p. 253. 
t One of these which has been microscopically examined by Mr. R [). Adams is described in 
Appendix V. as a diabase-porphyrite (Stikirie No. 16J 
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stratified series, evidence of bedding can seldom be detected in the 
exposures, in consequence of their homogeneous composition and 
shattered state. They seem to be identical with those forming a part 
of the Cache Creek group, in the southern interior of British Columbia, 
and though no fossils were found in the limestones previously 
mentioned, they, and possibly also the argillites beneath them as well, 
may he referred with considerable probability to the same Upper 
Palaeozoic age. 

Altered volcanic rocks only, like those above noted, were seen along 
the river for about twelve miles above the Clearwater, but there is rea- 
son to believe that outliers of Tertiary basalt also occur in this part 
of the valley. At the distance just mentioned above the Clearwater, 
and about six miles and a-half below Glenora, exposures are found of 
slaty argillites and dark shaly rocks, containing some impure lime- 
stone, all very much broken and disturbed, and associated with altered 
volcanic materials. Some beds of these shaly limestones prove on 
microscopical examination to consist chiefly of organic fragments which 
are not, however, sufficiently distinctive for the reference of the beds. 

Dark shaly rocks occur near Glenora which were not specially 
examined. It is probably from these that some specimens containing 
Triaesic fossils, which were given to me some years age by Mr, J. W, 
McKay, were derived. The form represented is a species of Molobia, 
probably a finely sculptured variety ofi£ LommelL 

Prom this point to Telegraph Creek, basaltic and other comparatively 
modern volcanic rocks become prominent features, the basalts appear- 
ing as remnants of horizontal flows, the broken edges of which form, 
scarped cliffs. These rocks are due to a period antecedent to that of 
the glacial deposits, and arc of Tertiary age. Analogy with neigh- 
boring parts of British Columbia indicates that they may be assigned 
with probability to the Miocene. The basalts have evidently flowed 
along and partially tilled the old river-valley, and unconformably over- 
lie the old altered volcanic rocks previously alluded to, as well as all 
the other rock series. 

About two miles below Glenora, the basaltic rocks were noticed in 
one place to have filled the old river-bed, conforming in their lower 
layers to the slopes of its sides, and to have been subsequently cut 
across obliquely by the present river. Other examples of this charac- 
ter are mentioned on following pages and are of special interest in 
connection with the occurrence of placer deposits of gold. 

Between Glenora and Telegraph Creek, the rocks seen below the 
basalts include at least two distinct series. The first and oldest of these 
is represented by a number of occurrences of altered volcanic rocks, like 
those previously referred to, as well as by considerable exposures 
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(beginning about a mile above Glenora) of grey and blackish, rather 
cherty quartzites, often nearly on edge* The second consists of slightly 
indurated conglomerates, sandstones and shales, the conglomerates 
being often very coarse and containing pebbles both of the older 
volcanic scries and of the granites and granitoid rocks. These lie at 
comparatively moderate angles of inclination. No fossils were ob- 
served in them, but in their lithological character as well a* in their 
position relatively to the Coast Banges, they resemble rooks of 
Cretaceous age met with in other parts of British Columbia both to 
the south and north of the Stikine, and may be provisionally referred 
to that period. 

In the immediate vicinity of Telegraph Creek, the prevalent rock iSKoeksnear 
a grey-gpeen, speckled, altered volcanic material, which proves to becr^ aph 
a fine-grained diabase- tuff. * The high hill immediately opposite 
Telegraph Creek, on the other side of the river, is composed of similar 
old volcanic rocks, comprising compact diabase and a massive diabase- 
agglomerate* 

About two miles below Telegraph Greek, oil the right bank of the Basalt flows, 
river, a portion of the basaltic filling of the old valley forms a range of 
columnar cliffs about 200 feet above the present water-level* A second 
similar remnant occurs just above Telegraph Creek, on the same side, 
and a portion of it extends up Telegraph Creek itself for a mile or more* 

Basaltic dykes, which may have served m sources of supply of molten 
material at the time of eruption, are found cutting the older rocks. 

Though in some cases simulating the appearance of terraces, the basal- 
tic shelves along the sides of the valley are quite distinct from, and of 
earlier date than these. 

Notes on the various rocks met with will be found on the face of the Notes on map. 
map accompanying this report. The country to the east of the granitic 
rocks of the Coast Ranges would require much time and attention 
before its somewhat complicated geological structure could be properly 
defined. 

In the gorge of Telegraph Creek, a large boulder of grey sub-'crys- FossiHferoua 
talline limestone was found, closely resembling in character and degree 11 mcstone ‘ 
of alteration that seen near the “ Grand Eapkl/' but in this case con- 
taining large branching corals and numerous Fumlimv, indicating its 
Carboniferous age. It is of course impossible to state with certainty 
whence this boulder was derived, but it may very probably have come 
from the mountains to the north within the drainage-area of Telegraph 
Creek. 

The portion of the Alaskan coast which I have seen, viz,, that to 
the south of the 55>th parallel, shows the same general absence of 
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terrace deposits which has already been noted and commented on 
in the case of the British Columbian coast. In the vicinity of the 
mouth of the Stikiue, terraces fifteen to twenty feet in height are 
found j resembling the wooded fiats met with further up the river, but as 
they are here upon tide-water, i ndicating, doubtless, an elevation of the 
coast-line to that amount Further up the river, the first appearance 
of high-level terraces is at about two miles below the Great Glacier. 
Those here seen are quite narrow, and were estimated to be 500 and 
^700 feet, respectively, above the river. The river, for the first time, 
shows bordering- terraces of from thirty to fifty feet in height, about 
six miles below the Little Canon, and similar terraces are frequently 
seen above this point. On the mountain above Glenora a distinct but 
small terrace was seen from a distance at an estimated height of 1500 
feet above the river. At Telegraph Creek the two principal terraces 
are 90 and 200 feet respectively above the river-level. 

The mode of occurrence of gold on the Stikine, and the placer 
mining which has occurred along the river, are described on a subse- 
quent page, in connection with facts on gold mining in the Cassiar 
region generally. (See p. 79 b.) 

Climate. 

The traverse of the Coast Ranges by the Stikine River, from its 
mouth to Telegraph Creek, affords an excellent illustration of the dif- 
ference between the coast and inland climates, repeating to a great 
extent the phenomena met with in making a similar traverse of the 
same ranges in the southern part of British Columbia, It is here, 
however, all the more remarkable, as so great a difference between 
these climates would scarcely be anticipated in this northern latitude. 
Some records of observations in Appendix VI may bo referred to 
for details, but it may be stated here, as showing the broad general 
contrast, that while the annual precipitation at Wrangell, at the mouth 
of the Stikine, is over sixty inches** that in the vicinity of Telegraph 
Creek on the inland side of the mountains, is so small that it is 
necessary to irrigate cultivated land. 

Nor does this comparison of rain-fail sufficiently mark the great 
diversity which actually obtains between the two climates, the pre- 
valence of clouded skies in the coast region being accompanied by a 
saturated state of the atmosphere, while precisely opposite conditions 
are found on the eastern side of the mountain belt, at not more than 

* U S. Coast Pilot* Alaska, Part 1, 1883, p, 271. The precipitation at Wrangell is moreover 

muck less than that at more exposed parts of the Coasti for at Ton gas s and elsewhere it exceeds 
100 inches annually, 
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terrace deposits which has already been noted and commented on 
in the case of the British Columbian coast. In the vicinity of the 
mouth of the Stikine, terraces fifteen to twenty feet in height am 
found, resembling the wooded fiats met with further up the river, but as 
they are here upon tide- water, indicating, doubtless, an elevation of the 
coast-line to that amount Further up the river, the first appearance 
of high-level terraces is at about two miles below the Great Glacier. 
Those here seen are quite narrow, and were estimated to be 500 and 
MO feet, respectively, above the river. The river, for the first time, 
shows border ing-ter races of from thirty to fifty feet in height, about 
six miles below the Little Canon, and similar terraces are frequently 
seen above this point. On the mountain above Glenora a distinct but 

Gold. 

small terrace was seen from a distance at an estimated height of 1500 
feet above the river. At Telegraph Creek the two principal terraces 
are 90 and 200 feet respectively above the river-level. 

The mode of occurrence of gold on the Stikine, and the placer 
mining which has occurred along the river, are described on a subse- 
quent page, in connection with facts on gold mining in the Cassiar 
region generally. (See p. 79 b.) 

Two distinct 

climatic 

regions. 

Climate. 

The traverse of the Coast Ranges by the Stikine River, from its 
mouth to Telegraph Creek, affords an excellent illustration of the dif- 
ference between the coast and inland climates, repeating to a great 
extent the phenomena met with in making a similar traverse of the 
same ranges in the southern part of British Columbia. It is here, 
however, all the more remarkable, as so great a difference between 
these climates would scarcely be anticipated in this northern latitude. 
Some records of observations in Appendix VI may bo referred to 
for details, but it may be stated here, as showing the broad general 
contrast, that while the annual precipitation at Wrangell, at the mouth 
of the Stikine, is over sixty inches,* that in the vicinity of Telegraph 
Creek on the inland side of the mountains, is so small that it is 
necessary to irrigate cultivated land. 

Nor does this comparison of rain-fall sufficiently mark the great 
diversity which actually obtains between the two climates, the pre- 
valence of clouded skies in the coast region being accompanied by a 
saturated state of the atmosphere, while precisely opposite conditions 
are found on the eastern side of the mountain belt, at not more than 

* U S. Const Pilot, Alaska, Part 1, 1883, p. 271. The precipitation at Wrahgell is moreover 
much less than that at more exposed parts of the Coast* for at Tongass and elsewhere it exceeds 
100 inches annually, 
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eighty miles inland from the general line of the coast. The coast cli- 
mate is, of course, much more temperate than that of the interior, 
which, even no further off than Telegraph Creek, becomes one of 
extremes. It is probable that the total annual proeipution is even 
greater in the vicinity of the culminating and central ranges of the Rear j nffof 
Coast Mountains than at Wrangell, and as a large proportion of this eSlbcVof 
occurs as snow, it sufficiently accounts for the existence of the import- glilciers - 
ant glaciers and the heavily snow-covered appearance of the mountains 
till late in the summer. Miners state that the snow accumulates on 
the river- flats of the lower part of the Siikine, within the mountains, 
to a depth of from eight to ten feet, while at Telegraph Creek and on the 
Tabl-tan River it seldom exceeds eight ccen inches, and at the latter 
places horses and mules have been wintering out for a number of 
years. The great depth of snow retards the advance of spring all 
along the portion of the river where it occurs, and thus by a cumula- 
tive effect conserves the already large quantity of snow for the supply 
of the glaciers, which are consequently due rather to the extremely 
heavy snow-fall than to the actual latitude of the region. 

When we left the coast, on the 19th of May, the hill* near the sea Observations 
were generally denuded of snow to a height of several hundred feet, anow. Pth >f 
but on entering the river patches of snow began to appear on the 
low flats, and a few miles further on these fiats and the gravel-bars 
of the river were almost entirely covered with the old snow, quite 
down to the water’s edge. The quantity of snow was observed to 
diminish somewhat where the river first turns to the north, but wm 
again greater in the vicinity Of Ihc glaciers, and it was not till the 
Little Canon was reached that the flats were found free from snow. 

From this point on, the improvement in the climate became quite 
marked, and the limit of snow retreated far up the mountain sides. 

In co r r e sp o n d en cc wi t h th e above fa ct s , ih e vege ta tio n i s m u c h fa r- q ima ^ an( i 
ther advanced in spring on the inland side of the Coast Ranges than veKet * tUcm - 
elsewhere. Thus, at the date above mentioned, the cotton- woods and 
other deciduous trees at the mouth of the Stikine and along its lower 
part showed merely a general faint greenish tint as the buds opened. 

Four days later, in the vicinity of Telegraph Creek, the appearance 
was almost that of early summer. Shepherdia Canadensis, Amalanchur 
alntfoUa y Cory da las aurea var, occidenta/ds, Actwa spicata var. arguia y 
Primus Virginiana, Arnica enrdi folia y Viburnum pauciflorum, Saxifraga 
tritiuspidata, Androsaee septmirionaUs, amongst other plants, were in 
flower, and butterflies and humming-birds wore abundant. 

The change in species of plants met with in ascending the river is 
also clearly indicative of that from a very moist to a dry climate? as a 
reference to the lists in an appendix to this report will show. The 
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devil’s club (FaUia Jwrrlda) extends only a few miles above 
“Klooehman Canon/* while Elm gnus argentea and other forms charac- 
teristic of a dry region were first seen at Telegraph Creek. The 
state of progress of the season at this place appeared to bo nearly, if 
not quite, equal to that found at a similar date in the vicinity of 
Ottawa or Montreal. 

The local differences of climate are, however, quite important. Thus 
Glenora, though about twelve miles only from Telegraph Creek, is said 
to experience much greater cold in winter, and the snow-fall is also 
greater, being estimated at three feet and a-half. Less snow falls on 
the Tahl-tan than elsewhere, the amount increasing both to the east 
and west of that place. Strong winds blowing up stream or inland 
are prevalent in the Stikine valley in summer, but occur in the 
reverse direction, as a rule, in winter. Further observations on the 
winter climate of the Stikine are given in Appendix YT. 

Luring the few days spent at Telegraph Creek, in the latter part of 
May, the wind generally blew up the river and was often strong* The 
high distant ranges of the Coast Mountains to the west, were usually 
enveloped in clouds and heavy showers were there evidently of 
constant oecarrance* The sky at Telegraph Creek was also as a rule 
largely obscured, but after passing over the Coast Mountains the 
clouds were more broken and produced merely a few drops of rain how 
and then, the conditions being similar to those met with in the dry 
country to the east of the same range in the Fraser valley, much 
further south* 

Cultivation in the vicinity of Telegraph Creek and Glenora is prac- 
tically confined to the raising of small quantities of vegetables and of 
barley and fodder for animals* There is, however, in this vicinity, in 
the aggregate, a considerable area of land which might be tilled if 
there were sufficient local demand to warrant it* Excellent potatoes 
are produced, and though the leaves are occasionally touched by 
frost, the crop is seldom affected. It has further been ascertained by 
actual trial on a sufficient scale that not only barley, but wheat and 
oats will ripen, and that all ordinary garden vegetables can be pro- 
duced* The record is a remarkable one for the 58th degree of north 
latitude. 

According to Mr* J, C. Callbreath, of Telegraph Creek, the Stikine 
generally opens for navigation between April 20th and May 1st.* Ice 
or : sludge * usually begins to run in the liver about the 1st of November, 
hut has been noted in some years a fortnight earlier. The river 
generally freezes over before the end of November. Mr* Callbreath 

* The season of 1SB7 was unprecedentedly late, the first canoe from the upper river reaching 
the coast only on May IS th* 
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states that fee first sludge ice coming down from the smaller tributary 
mountain streams ceases to appear in the Stikine for a time after these 
are frozen over. As in the case of other rivers rising in the interior, 
the highest water occurs in the early summer, generally in June. 

Horses and mules find grazing on the Tahbtan from April 20th } or May 
1st to about December 1st, after which date they require some hay. 

Discovery and Exploration of the Stikine, 

Though the position of the Stikine* is indicated on Vancouver's Earty notices of 
charts by the open channels of the river, and the shoals about its estii- 11 ' 0 ™ er ' 
ary are mapped* the existence of a largo river was not recognized by 
that navigator, who visited this part of the coast in 1703. Accord- 
ing to Mr. W. H* Da l!,f the river was iirst found by the fur traders, 

“The sloop Dragon, Captain Cleveland, visited the Stikine delta in 

April, 1 790,| and in the journal of the sloop Eliza, % Captain Rowan, 

for the same year, we find the locality alluded to as 1 St i lyin'. JT It was, 

no doubt, visited as well by many of the trading vessels which about 

this time frequented the coast, I ri 1834 the Hiulson Bay Company Establjshtnents 

fitted out a vessel named the Dryad for the purpose of establishing a|^UeHads<to 

post and colony at the mouth of the Stikine, but the Russians being 

apprised of this circumstance sent two small armed vessels to the spot, 

and constructed a defensive work which they named Port Dionysius, 

on the site of the present town of Wrangell. Finding themselves 

thus forestalled, the Company retired. This dispute was compromised 

in 1837, when an arrangement was made by which the Company leased 

for a term of years all that part of the Russian territory which now 

constitutes the “ coast strip n of Alaska, and the “fort 7 ' was handed 

over to the Company, the British flag being hoisted under a salute of 

seven guns in June, 1840. In the same year, the post, which had been 

renamed Fort Stikine by Sir James Douglas, was attacked by the 

Indians, and in the following year a still more serious attack was 

threatened, and averted only by the timely arrival of Sir jGreorge 

Simpson, as recorded in Ins “ Narrative of a Journey Round the World 1 ’ 

(IJ, p. 181b In 1847, the coast Indians (Thlinkit) are stated to have 
attacked and taken possession of the fort. In the spring of 1840, the 

* The modes of rendering the native name of this river has been very varied, Mr. Dull eiui- 
in crates Stfikwn , Ntahkitt., Slicfoetn, Stack in and Stikine. (Pacific Coast Pilot, Alaska, Part l t 
1883, p. 109; footnote.) The last mentioned ha? been general 3 y employed by good authorities 
and is adopted here. Mr. J. W- McKay informs me that the name Stikine is a corruption 
the native (Thlinkit) word niu-fmne^ meaning ijc the river,” and equivalent to the great river.” 

t U- S„ Coast Pilot,, Alaska, Part 1, 18S3, p* 110* Prom this work, and from Bancroft's History 
of the Pacific Coast, vol.xxxUi, several of the facts mentioned below are also derived. 

{ Cleveland’s Voyages, Cambridge, Mass. iSi 2“+ 

§ MS. in possession of Mr. Ball* but unpublished. 
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Hudson Bay Company established also a second fort on this part of 
the coast which was named Fort Durham. This fort was situated at a 
place named by the late Sir James Douglas, 1 ‘Locality Inlet, 1 * about thirty 
miles southward from the mouth of Taku Eiver and near the entrance 
of the Inlet of the same name, in sight of Douglas Island. It was 
abandoned in the spring of 1843, and Is sometimes referred to as Taku 
Fort. 

Previous to this time, in 1834, Mi\ J, McLeod, had in the interest of 
the Hudson Bay Company, reached the banks of the upper part of the 
Stikine, near Lease Lake, coming overland from the Mackenzie Eiver. 
Subsequently, Mr, K Campbell spent the winter of 1838-39 on Lease 
Lake, but established no fort on the S tiki ne. 

No further events of importance appear to have occurred in con- 
nection with the river till, in 1861, two miners named Choquefcte 
(“Buck”) and Carpenter, discovered placer gold on its bare. In the 
following spring, some excitement being created by the announcement 
of this discovery, several prospecting parties were fitted out in Vic- 
toria, and a number of men passed the summer in raining on the river. 
In 1863, the Eussian authorities, hearing of the discovery of gold, 
despatched the corvette Rynda to ascertain whether the mining was 
being carried on In Eussian territory. A boat party from this vessel, 
under Lieutenant Pereleshin, ascended the river to a point a few miles 
above the Little Canon, occupying May 23rd to June 1st on the expe- 
dition, Mr. W. P. Blake accompanied this party, and in addition to 
the sketch-map published by the Eussian s, liis report on the Stikine, 
previously alluded to, is based on it* 

A Hudson Bay post was established on the east side of the river in 
1862 or 1863 and maintained till about 1874, when it was moved to 
the vicinity of Glenora, were it remained till 1878, when it was aban- 
doned. 

in 1866, explorations for the line of the Western Union or Collins 1 
Telegraph Company were extended to the Stikine under Major Pope. 
These were continued in 1867 by Messrs. M. W. Byrnes, Vital Lafleur, 
W. McNeill and P. J, Leech, and embraced most of the principal tri- 
butaries of the river. The results of this work were not separately 
published, and the whole enterprise of which they were a part was, 
as is well known, abandoned. The sketch-maps then made were, 
however, partly embodied in the small map accompanying Mr, W, IL 
Lall'a work on Alaska (1870), and with greater completeness in other 
subsequent maps of the region. The surveys made at this time, 
while doubtless sufficient for the object in view, and serving to 

*■ Geographical Notes upon Russian American and the Stickeen River; Washington, 1868. 
Also, Am. Journ. ScL and Arts* vol* xliv, 1867, p. 06. 
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represent the main features of the country traversed in a general way, 
leave much to be desired in the matter of accuracy. 

In 1873, Messrs, Thibcrt and McCullough, travelling westward from Subsequent 
the Mackenzie, discovered gold in the Cassiar region, and fell in with stikine. 
the miners already engaged in placer work on the Stikine in the 
autumn of that year. The subsequent history of the river depends on 
that of the Cassiar mining district, and need not be further followed in 
detail. 

Some years after the acquisition of Alaska by the United States ? the 
Stikine came prominently into public notice for a time in connection 
with difficulties respecting territorial jurisdiction which occurred In 
regard to customs and other matters, A full account of these diffi- 
culties, together with a report by Mr. J, Hunter of his survey of the 
lower part of the river, made for the purpose of approximately deter- 
mining the position of Lhe line of boundary between Alaska and the 
province of British Columbia, is given in the Canadian Sessional 
Papers, Yol. XI, No, 11, 1878,* 

A description of the Stikine is given in the TJ. S. Pacific Coast Pilot, 
previously quoted, as well as an itinerary of the river, but as no correct 
survey of the Stikine existed at the t ime (1883), the distances and details 
are only approximately correct. 

Published Mips of the Stikine. 

The following reference-list of published maps of the Stikine is based 
on that given by Mr, Dali in Appendix I to the Coast Pilot of Alaska, 

1879 .— 

Bussian Hydrographic Office chart No. 1396, Pacific Ocean on the Russian maps. 
North-west coast of America (published 1848), Also, Bussian chart 
No, 1493-4 (published 1853), Alexander Archipelago. [These two 
charts, Mr. Ball informs me, show a part of the Stikine in such a way 
as to prove that it must have been surveyed.] 

Plan of the Stikine Elver from observations by officers of the cor- 
vette Rynda in 1863. Russian Hydrographical Department, 1867, 

Sketch-map of the Stiekeen River from the mouth to the Little Blukc’s map, 
Canon, W. P, Blake, Op. supra cit,, 1868, 

Map of Cassiar District in Report of Minister of Mines of British Wright's map. 
Columbia, 1876, [This has remained the most complete map of the 
river up to the present time, and is a very praiseworthy sketch,] 

Plan of Stack ine (Stikine) Paver, by J. Hunter, [This, with other Hunted map. 
subsidiary maps, is contained in the Sessional Papers, Yoh XI, No. 11, 

1878, It includes the lower part of the river only, hut is from actual 


* See also Report by W. 0. Morris, elsewhere referred to, p. 43 el 
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survey and on a scale of 8000 feet=-l inch. It shows the provisional 
boundary line adopted without prejudice until the true line shall have 
been determined.] 


Morris’ map* $Tap showing boundary line in Morris' Report on Alaska, IT. S. 


The river is shown on a small scale, according to the result of 
surveys here reported on ; in a map accompanying a summary of the 
results of the expedition, in Science, ToL IX, April 2, 1888* 


Route followed The trail from Telegraph Creek to the head of Lease Lake was 


opened by the Government of British Columbia in 1874. Tt 1ms since 
been kept in a fair state of repair, and is a good route for pack ani- 
mals* It follows the north side of the Stikine and Tanzilla valleys, and 
is sixty-two miles and a-half in total length As already mentioned, the 


the river, and often at some distance from it, till it descends again, at 
eleven miles, to the valley of the Tali I- tan or First North Fork, near its 
mouth* The main valie}^ of the Stikine is here about four miles in 
width, and is bordered by high hills and by mountains of rounded 
forms, those to the north often nearly bare, while those on the opposite 
side are generally either wooded or strewn, where fires have passed, with 
burnt logs* The river occupies a canon, with precipitous banks 


probably Pakcozoie rocks* A general summary of the geology of the 
country from Telegraph Creek to Lease Lake is given on a later page* 
The country traversed by the trail between Telegraph Creek and 
the Tahl-tan is wooded only in patches, the trees being chiefly black 


Senate, Ex. I)oc. No. 59, 1879* 



Cassia r Trail* ( Telegraph Creek to Dease Laked) 




tan. _ 


same important valley which is occupied by the Stikine below Telegraph 
Creek, continues in a north-eastward direction to Lease Lake, the 
main stream of the Stikine entering it from the southward about mid- 
way between these two points. 


On leaving Telegraph Creek, the trail makes a steep ascent to the 
level of a broad terrace, and runs along at a considerable height above 



often 300 feet in height, which has been cut in the bottom of this 
great valley. It is very rough and rapid, but there are no true falls. 
Terraces are well developed at several levels on both sides of the river, 
which is frequently bordered by vertical basaltic cliffs. The basalts 
have manifestly 1 led the bottom of the ancient valley in a series of 
nearly level flows, which have since been cut through by the present 
river, while the bordering hills are all composed of much older and 





pine (Finns Murrayana) and aspen (Populus tremuloides) 7 with occa- 




* See note in Appendix II (p. 196) on the origin of the name Caviar. 






T A H 1 ,-TA N V ALU ' Y , AT T R A 1 L-C ROUSING. 

Bank on the right shews basalt, capping old gravel deposit. Hill on the left composed of older crystalline rocks. 
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sional specimens of white birch, and alder and willow in the hollows 
The soil is reddish and rather sandy, and appears very dry, being but 
scantily clothed with thin, tufty grass and bear-berry (Arctostaphylos uva- 
ursi ). The strawberry (Fra jar la Vtrginiana) was abundant and in full, 
flower on May 31st, while Polemmium pulchelhm was also very conspi- 
cuous, and Li mum borealis, F chin osper mum, Redomskii and Arnica cordi- 
folia were also locally abundant. Thickets are composed principally 
of Shepherdia Canadensis y high-bush cranberry ( Viburnum pauciftonim) , 
roses, service-berry (Amdanchkr aInifolia) } red dog wood (Cornus stolonu 
fera) and willows. 

The Tahl-tan Indian village is seen near the trail, about a mile Indian village, 
before the liver of the same name is reached, but was at the time we 
passed quite deserted. 

The Tab I tan River is crossed near its mouth by a good bridge. Tahi fanRlver * 
It is a large and rapid stream, which rises about thirty miles to the 
north- westward. Its valley is narrow and almost canon-like where 
it reaches the Stildne, and has cut through basalt flows and heavy 
underlying gravel deposits to a depth of about one hundred 1 and fifty 
feet, though Its right bank, just above the crossing, is composed of the 
older rocks. It is resorted to by the Indians for salmon fishing during 
a part of the summer, and there are several temporary houses and a 
number of graves. The angle between this river and the Stildne, on 
the right bank, shows three clearly defined, superposed, columnar 
basalt- flows. The opposite angle, up which the trail zig-zags, is in the 
form of a long, narrow point, the surface of winch is extremely rough, 
being composed of large pieces of 1 basalt lying in great confusion, with 
deep interspaces and crevices. This is generally known as the “lava 
bed, 5 * but its broken character appears to have been produced by the 
washing out of the underlying gravelly deposits, resulting in slides and 
irregular settlement of a once uniform basalt sheet. Notwithstanding 
its relatively recent appearance, the basalt here, as elsewhere along the 
Stildne, is of pre-glacial age, and was found, like the other basalt 
flows, to puss beneath the higher terraces. Gold raining was at 
one time carried on successfully for some miles up the Tahl-tan valley. 

According to M..W. Byrnes, one of the Telegraph Company’s ex- Sources of 
plovers. the sources of the Tahl-tan are at a distance of about thirty r!lhl ‘ tni1 
miles from its confluence with the Stildne. It occupies a portion of an 
important valley which, still further to the north-westward, carries 
the upper branches of the Taka and the furthest sources of the Lewes 
River. The Indians travel along this valley, and it appears worthy of 
attention as a route from the navigable waters of the Stikine to the 
Yukon basin. 
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Tab! -tan to The distance from the Tab 1-tan to the Tooya, or Second North Fork, 

Tooya 1/7 

is about six miles. For about half this distance, to Ward’s house, (now, 
like other places of call along this route abandoned) the trail runs 
*near the Stikine Eivor, the immediate Talley of which still continues to 
be occupied by basaltic flows. Above these, however, the sides of the 
valley are generally formed of very regular and high terraces, com- 
posed of horizontally stratified sands, gravels and earthy deposits, 
which though generally very fine, are rather silts than true clays. 
The gravels frequently include large boulders. At Ward's, the trail 
turns away from the river and cuts across a high point to the Tooya, 
the highest terrace-level crossed being about 1000 feet above the river. 
On these high terraces the vegetation was perceptibly less advanced 
than in the lower parts of the valley. Swampy spots are frequent, 
and the country, as we recede from the vicinity of the Coast Mountains, 
has evidently a somewhat more humid climate and is more subject to 
summer frosts. Potatoes and other crops are successfully grown at 
Ward's, situated on one of the lower terraces, but irrigation Is there 
necessary, 

Tooya valley. The Tooya valley, where it is crossed by the trail, is a great gorge, 
about 600 feet in depth, cut out through the terrace deposits. The 
river, which is spanned by a small bridge, is a wild torrent— almost a 
series of cascades. Its scarped banks show a section of about 400 feet 
of the terrace deposits, which are of the character above noted, but 
include rough, bo u Id ery and gravelly layers, and a number of large 
granite boulders occur in the bottom of the valley, resembling in their 
litbogieal character the granites of the Coast Ranges. 

Sources of Scarcely any authentic information is available regarding the head- 
waters of the Tooya, though these have been reached by prospectors 
from Pease Lake. A lake of considerable size is reported to exist on 
its upper part, as indicated in the accompanying map, and the volume 
of water In the river is such as to lead to the belief that it must drain 
a large area to the south of the Yukon watershed. 

Plateau beyond About a mile beyond the Tooya, on the summit of a wide, undulating 

Tooya, terrace, is Wilson's house. Here turnips and potatoes have been 

grown, but the potatoes do not fully mature. From Wilson's to Cari- 
bou Camp, about twelve miles, the trail crosses an extensive high ter- 
race or plateau, with a nearly level or slightly undulating surface, 
which is generally wooded with aspen, black pine and white spruce of 
fair growth. A few very small streams, which flow toward the main 
valley, are crossed, but the river is generally some miles distant and 
scarcely visible from the trail. The Tooya valley is here said to run 
nearly parallel with the main valley of the Stikine and at no great 
distance from it, but is invisible from the trail. No mountains were 
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here seen to the north-east ward, but high* rounded mountains* with 
broad, bare summits, continue to border the south-east side of the 
Stikinc valley. About midway between Wilson’s and Caribou Camp, 
the Stikine, or Too-dessa of the Tnhldan Indians, coming from the 
southward, enters the main valley, cutting through the bordering 
mountains in a narrow canon, which the Indians report impassable* 
Their route to the upper waters of the river crosses the mountains to 
the west of this canon . They state that after again reaching the Stikinc, 
above the canon, they can ascend it in canoes without difficulty for a 
long distance. 

No rock exposures were seen along this part of the trail, and only 
occasional groups of boulders* The soil appears to be excellent, but 
the altitude is probably too great for the successful cultivation of any 
but the most hardy crops* The vegetation and appearance of the 
country afford evidence that the climate is still a rather dry one* 

The trail reaches the edge of the valley pf the Tanzilla, or Third 
North Fork* about a mile sou I Iv westward from Caribou Camp. This 
valley is cut out to a depth of 450 feet belpw the level of the plateau, 
and is about a mile in width from rim to rim. The sides show evi- 
dence of extensive landslips, both old and recent The river Is a com- 
paratively small though swift and muddy stream > with an estimated 
width of 180 feet and depth of about three feet. No rocks arc exposed 
in the valley, the entire depth of which appears to be excavated in 
bedded clays and silts, which weather to grey, earthy slopes* No true 
boulder-clay was seen, but the occasional presence of large granitic 
boulders, with the singularly contorted character of some of the clay- 
beds, appear to indicate the existence of floating ice in the body of 
water in which the deposits were originally laid down. The clays and 
silts are evidently the same with thQse seen in the Tooya, but here, so 
far as observed, want the rough bouldery and gravelly beds which are 
there intercalated, and which are doubtless connected with the entry 
of the foimmr representative of the Tooya into the lake in which the 
silty deposits have been formed. Flat or lenticular calcareous nodules 
are abundant at certain horizon e in both places, and are also reported 
to occur at some distance up the Tab 1-tan, where ihe same silty deposit 
is probably continued. The level country based on those deposits has 
a width of several miles on both sides of this part of the Tanzilla. 

From Caribou Camp to the vicinity of Dease Lake, or for about 
twenty-six miles, the trail runs along the north-west side of the Tan- 
zilla* The valley of the stream gradually loses its depth, owing to 
the fact that, while the grade of the stream is considerable, the ter- 
races at its sides continue at about the same level. These consist, so 
far as can be seen, of similar silty and clayey materials, but the edges 


OAWSQtf.] 


GEOLOGICAL NOTES ON THE CASSIAR TRAIL, 


69 R 


of the terraces are less marked, and they show a tendency to merge 
into slopes, which rest, upon the bases of the mountains bordering the 
valley. The mountains which extend to the south-east of the river 
here become higher than before, and take the form of a well-marked 
range, which is known to the Indians as Ifo-tai'-luh* Swampy spots 
become frequent and the vegetation more alpine in character, with evi- 
dence of a considerably greater rainfal L The white spruce is relatively 
more abundant, and Betula glandulosa and Ledum latifolium were here 
met with for the first time. A great part of the forest all along this 
portion of the valley lias been destroyed by lire. Rock is seen in place 
only on approaching the bases of the mountains. 

Opposite the head of Dense Lake, the Tanzilla turns off abruptly, Vailfty 00naect 
and is seen to take its rise in a high range of mountains, holding much mj? Tamiiia 

a & 3 f withDease 

snow and running in a north-east and south-west bearing, at a distance Lake, 
of seven or eight miles. The main valley, which has heretofore been 
occupied by the river, turns northward, through a right-angle, and 
becomes continuous with that of Lease Lake, The distance from the 
head of the lake to the Tanzilla, at the nearest point, is about three 
miles, the level of the Tanzilla being somewhat lower than that of the 
lake. The height of land is about seventy feet above the lake, or 2730 
feet above the sea, and constitutes the watershed between the Arctic 
and Pacific slopes. 

The part of the valley which connects the Tanzilla with Dease Lake Origin of the 
is floored by terrace deposits, and is without doubt very deeply filled ialIey ' 
with such material, as no solid rock is seen in it It has evidently been 
part of a through river-course of very ancient date, but in which direc- 
tion the stream which originated the valley II owed, it is now difficult to 
surmise. It has, however, been again occupied by a river in compara- 
tively recent post-glacial times, subsequently to the formation of the 
terrace deposits, as it is traversed by a well-marked river-bed, filled 
with rolled stones and gravels. This old channel appears to rise 
slightly toward Lease Lake, and there can be little doubt that the 
stream by which it was formed flowed out of the lake. 

Geological Notes on the Cassiar trail 

Respecting the older rocks which characterize the greater part of chiefly 
the country between Telegraph Creek and Dease Lake, few details pLlIa?ozoie * 
were noted, and no approach to a general section was obtained, as they 
are not usually exposed except along the bases of the mountains, 
which are, as a rule, at some distance from the route of travel. They 

* The names of feogru phi eii 1 features which have not been previously recognised, whether 
Indian names or names applied by myself, are throughout the descriptive portion of this report 
printed in italics, on the occasion of their first occurrence. 
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may be described as consisting of grey and greenish-grey quartzites 
and grauwackes, with a large proportion of altered volcanic materials, 
generally felspathic, but passing into diabases and becoming in some 
eases more or less schistose. Kooks originally of volcanic origin 
notably preponderate in the vicinity of Telegraph Creek, while near 
Pease Lake they are less abundant, and at about two miles from the 
lake, on the trail, massive grey fine-grained limestone occurs, in 
exposures which are nearly continuous for about a mile. None of the' 
mountains in sight on either side of the valley are distinctly granitic, 
and rocks of this character were observed only in one locality, where 
they occupy a relatively small area. 

At about two miles along the trail to the south-west of the Tahl-tan, 
a dark, blackish-green, highly crystalline hornblende-rock occurs in 
considerable mass, and is much broken and shattered by a grey por- 
phyritic and horn blend ic granite, which appears to be of later date, 
and which may have a width of about two miles on the trail. In the 
bed of the Tooya River rocks differing in appearance from any seen 
elsewhere on this trail were found. They are reddish and purplish 
in colour, fine-grained, and in some beds slightly porphyritie, and 
appear to be chiefly felspatic in composition.* One of these is identical 
with a rock met with in the lower part of the bedded series, a short 
distance above “Grand Rapid/’ on the Stikine. No fossils were found 
in the limestones above alluded to, and the rocks, as a whole, can at 
present only be classed as Palaeozoic, though showing many points in 
common with those of the Cache Creek group of southern British 
Columbia, which is believed to be, in great part at least, of Carbonife- 
rous age. 

The pre-glacial age of the basaltic rocks is shown, as already noted, 
by their relation to the terraces of the valley, and also by the occur- 
rence upon them of large granitic boulders, the transport of which 
must be attributed to glacial action. This is seen particularly in some 
places between Telegraph Creek and the Tali htan. The basaltic rocks, 
at the period of their eruption, have filled the old river-valley, and 
may very probably have at one time done so continuously from below 
Glenora to the Tooya, or perhaps considerably further. There is no 
reason to suppose that the basalts were erupted from a single volcanic 
centre, and indeed the existence of basaltic dykes cutting the older" 
rocks at Telegraph Creek would appear to lead to an opposite conclu- 
sion. Subsequent to the period of basaltic eruption, the river, still 
flowing in the same great valley, has cut down through the basalts in 
several places, exposing sections of the gravel deposits of the ancient 
river. The new channel thus formed is not, however, coincident 


- See Appendix V. (Cacsiar Trail No. 4,) 
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with the old, but cuts across it at several points, and above Telegraph 
Creek, the excavation of the new bed has been carried to a depth 
estimated at from forty to seventy feet below the earlier one* 

A few miles below Glenora, where the basalt filling of the old valley 
has been cut across, it seems, however, that the old river-bed is below 
the present water-level, indicating, in connection with the previous 
observation, that the grade of the original river was greater than that 
of the present. 

.Directly opposite the mouth of the Tahl-tan Elver, on the left bank 
of the Stikine, a good section of the old river-bed is exposed, in the 
truncated end of a point which forms a spur of the plateau to the south, 
the basalts filling it like a great ingot and resting, at the bottom, on the 
old gravels, at the sides, directly on the rocky banks of the old channel. 

The angle between the TahUtan and the Stikine, on the upper side, 
has already been referred to in connection with the peculiarly disturbed 
character of the basalt layer by which it is capped* Beneath the basalt 
at this place is a great thickness (apparently not much less than 
one hundred feet) of well-rounded gravel and boulders* It is probable 
that this deposit does not reach to the water-level, but its disinte- 
grated material has formed a slope which conceals any basis of old rocks 
which may be beneath it. The eruption of basalt has, moreover, not 
been confined to a single period, but must have occurred at several 
different times separated by rather wide intervals* The occurrence 
in some places of three or more superposed flows, shows this to have been 
the case, but a still more striking proof of the same fact Is found in a 
section observed from a distance, on the left bank of the Stikine above 
the Tahl-tan. At this place a thick and apparently extensive deposit 
of gravels has been covered by three superposed basaltic flows. Through 
these, a narrow vertical-sided canon has been cut by some tributary 
stream, which has even excavated a portion of the gravels beneath 
the lowest basalt* A fourth basaltic flow has then occurred, which 
has complete!)' filled the canon and partly overflowed on the surface of 
the highest of the three earlier basaltic layers* 

Though the basalts of Tertiary age actually seen by me are confined 
to the Stikine valley, it is highly probable that further explorations 
will prove their occurrence in other valleys, and possibly also the 
existence of similar rocks, in the form of plateaux of some size, in the 
region east of the Coast Ranges. 

The basaltic formation of this part of the Stikine has been described 
in some detail, on account of the importance which it possesses in 
respect to the distribution of gold. The gold along the Stikine was 
said by the miners to be u spotted / 1 or irregular, in its occurrence, 
but the greater part of the e< heavy T * gold was found just along that 
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portion of the stream now characterized by the basalts, and it appears 
even possible to trace a connection between the richer bars which 
have been worked and those places in which the present river has cut 
through or followed the old basalt-protected channel. This being the 
case, it seems very desirable that the old channel should be fully pros- 
pected, which I cannot learn has ever been attempted. If gold should 
be found m it in paying quantity, it might easily bo worked, and would 
give rise to a considerable renewal of activity in mining. It is not 
known to what extent similar conditions may occur up the Tab 1-tan 
valley, where also remunerative bars were worked some years ago. 

Superficial Deposits and Terraces . 

Ivo true boulder-clay was recognized either on the Lower Stikine or BouMcr , cla> . 
in the country between Telegraph Creek and Lease Lake; neither observed, 
were any striated rock surfaces actually seen. The last-mentioned 
fact is to be attributed to the want of suitable localities for observation 
in the vicinity of the route followed and to the necessarily cursory 
character of the examination, as evidence of glaciation of a general char- 
acter, shown in the rounding of rocky hillocks and the transport of 

large boulders, is abundant The most characteristic later formation 
v . t . _ __ _ B Thick silty md 

of the country between telegraph Greek and Lease Lake, is the silty clays ydeposUa. 

and clayey deposit which has already been referred to in several places. 

The whole of the great valley has evidently in later-glacial times been 
filled with this deposit, which must have been laid down in a compara- 
tively tranquil lake like body of water, into which coarser material 
was in some places washed by entering torrents, as in the case of the 
Tonya. It appears to me possible that lias body of water was held in 
by means of glacier-ice accumulated on the Coast Ranges oil one 
side and those of the Cassiar Mbun tains on the other, and the increased 
height of the terraces in the vicinity of Lease Lake, as compared with 
those near Telegraph Creek, may show that the terrace-deposits have 
been laid down near the front of a retreating glacier-mass, the watoi^ Heigto of tflr _ 
level of the lake being reduced pari passu, with Its recession. The rfice5 ' 
highest terrace-level observed near the Tah 1-tan, is at an approximate 
elevation of 1700 feet above the sea, while half way between the 
Tooya and Lease Lake the terraces run up to a height of about 
2800 feet. At the head of the lake a well-marked terrace- edge was 
observed at 520 feet above the lake, or 3180 feet above the sea. The 
irregular surface of the same terrace sloped upward to a further 
height of about 100 feet, and granite boulders were found on the sum- 
mit of a limestone hill 1000 feet above the lake, or 3660 feet above 
the sea. If the supposition of the considerable inland extension of the 
glaciers of the Coast Mountains at one epoch of the glacial period be 
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correct (and it is strictly paralleled by similar circumstances in the 
more southern part of British Columbia), the greater part of the 
granitic erratics met with may probably have been derived from the 
Coast Ranges, though the Cassiar Mountains, and possibly other ranges 
in the region, are characterized by similar rocks. 


Route for Waggon-road or Railway. 


District natur- 
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Dease Lake is the central point of the Cassiar district, and though, 
as shown by statistics subsequently quoted, the yield of gold has 
greatly fallen off since the palmy days of its first discovery, it is very 
probable that further placer mines of value may yet be found in this 
region, (of which a great part still remains to be carefully prospected) 
and there is every reason to believe that quartz mining and other 
industries will before long be developed on a considerable scale. Even 
at the present moment this district is more easily accessible than that 
of Cariboo, and when a waggon-road shall have been built from the 
head of navigation on the Stikine to Dease Lake, it should be easy to 
lay down goods at the latter point at very reasonable rates. 

The construction of a waggon-road, with moderate^ favorable grades, 
between Telegraph Creek and Dease Lake, would not be very 
difficult or expensive. The first ascent from Telegraph Creek is steep, 
but might easily be overcome. Between eight aud ten miles from Tele- 
graph Creek, or for a distance of about two miles, the road would have 
to follow a rough hill-side above the canon, where some blasting and 
grading would be required. The descent to the Tahl-tan would entail 
some heavy side-hill cutting in rock and earth and a bridge would be 
necessary. The ascent and crossing of the u lava bed ” would entail 
about a mile of rough work on the opposite side of the Tahl-tan, and 
should the lino of the present trail be followed, a long and steep ascent, 
with grading in gravel and clay, would be required at Ward’s, and 
again in descending to and ascending from the Tooya valley, but no 
rock work would be necessary. It seems quite probable, however, that 
a better route might be found for a road, at a lower level, from Ward’s 
to the mouth of the Tooya, in following along the sido of the main val- 
ley. In either case a good bridge would be required at the Tooya. 
Beyond this, all the way to Dease Lake, no further serious obstacle is 
met with. Portions of the route are clayey and swampy, and to 
render these easily passable, from eight to ten miles of corduroy in all 
would be required, for which suitable material could be obtained near 
by in all cases. 

Should the construction of a railway be contemplated, the diffieul 
ties to be surmounted would be greater in proportion, particularly 
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between Telegraph Creek and the Tahl-tan, where the line would have 
to follow the side of the canon , which is very rough and rocky. Beyond 
this point, so f ar as the valley coaid be seen from the trail, it presents no 
very serious impediments. Below Telegraph Creek, to den ora, or a 
little further, a railway would involve some moderately heavy side-hill 
work; but further down the Stikine, to the sea, it might follow the 
river-flats at a nearly uniform level. The greatest difficulty to be 
apprehended on this part of the line would be that likely to arise in 
winter from the very heavy snow-fall on that part of the river below 
the Little Canon. 

It may be pointed out in ibis connexion that the survey of the 
Stikine and of the valley leading by the Tanxilla to Lease Lake shows 
that the route is an exceedingly direct one to Lease Lake, and that, 
taken in Conjunction with the valleys of the Lease and Liard Elvers, it 
affords almost an air-line from the Pacific Coast to the groat Mackenzie 
River. (See p. 10 b.) 

The present rates for goods, from Wrangell to Lease Lake are about F relghtr.ites. 
as follows : “Wrangell to Telegraph Creek by steamer, 2^ cents per lb. 

Thence to Lease Lake by pack animals, 6 cents. Thence by lake to 
Laketon, f to I cent. Total, about cents per lb., or $195 per ton. 

The result of such high prices is to discourage prospecting in the dis- 
trict mid seriously to retard its further development. 

Lease Lake. 

We reached the head of Lease Lake on June 5th, and eventually left p rooec dings at 
the lake on the morning of June 19th 3 spending thus thirteen days in Bease Lake " 
all upon the lake. At the date of our arrival the lake, with the exception 
of a small area at its head, was still covered with the decayed but 
unbroken ice of the previous winter, and this did not finally break up 
and disappear till the 16th. Meanwhile, almost all our time and atten- 
tion were devoted to sawing out boards and building three boats. It 
would have been impossible to have left sooner, even if we had had 
boats ready at the outlet of the lake, which had long been open, in 
. consequence of the entire exhaustion of supplies in the district, from 
which it was necessary that wo should depart provisioned for the 
greater part of the summer's work. As It was 7 our boats were finished 
a few hours before the final disruption of the ice, which occurred in 
the end with extraordinary rapidity, under the influence of a strong 
wind. It will easily be understood that we had but little time or 
opportunity for the examination of the surrounding country, which is 
nevertheless of considerable interest on account of the rich gold- 
producing character of some of the streams. 
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The disappearance of the ice must always be late in this lake, in 
consequence of its higli altitude, the want of any large entering 
streams and its contracted outlet. It was, however, in 1887 later than 
ever before known since mining operations began. The following 
dates, obtained from Mr. Robert Reich of Laketon, are those of the 
opening and closing of the lake for the past few years*- — 


Year* Lake opened. Lake dosed. 

lSS2t . . * June 9 December 5 or 6 

1883 - - May 30 December 5 

(Clear from end to end.) 

1884 J une 2 December 2 

1885 . .. June 3 December 1 

(Frozen completely across.) 

1SS6 June 5 DeceraberlG 

(Crossing on 17th.) 

1S87 * June 18 


Further particulars respecting the climate of Dense Lake will be 
found in Appendix YI. 

Lease Lake has an elevation of 2600 feet above the sea, and lies 
nearly due north-and-south on the 130th meridian. It has a total 
length of twenty-four and a- third miles, with an average width of 
rather less than one mile, being somewhat narrower at the northern 
than at the southern end. Dense Creek, on the delta of which is 
situated Laketon, the chief place of the Cassiar district, enters on the 
west side at sixteen miles and three quarters from the head of the lake, 
and is the largest tributary stream. It is also the most important, as 
being that on which the richest of the gold deposits were discovered, and 
on which gold is still worked to a limited extent, A certain amount 
of business is still carried on here, and it is the head quarters of the 
present Gold Commissioner, Mr. Crimp, At the south end, or head of 
the lake, there are a few buildings, now virtually abandoned, and at 
Porter’s Landing, on the west side of the lake near its north end, 
goods are landed for ThiberFs Creek. The old Hudson Ba}' Post was 
situated about two miles from the lower end of the lake, on the east 
side. A small steamer was put upon the lake when l he mines were 
in a flourishing condition, and is still employed in making occasional 
trips up or down the lake with supplies. 

The country about the lake is everywhere wooded, though trees 
large enough for lumber are found only in sheltered valleys or on low 
land. It is not roughly mountainous, though several prominent sum- 
mits occur. The most conspicuous of these lies four miles back from 
the lake, about halfway between tiic head of the lake and Laketon. As 
T could not ascertain that this is recognized by any name, I propose 
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naming It McLeod Mountain ; in honour of the discoverer of the lake. Mountains, 

Its height is about 6300 feet. Between 3IcLeod Mountain and Lease 
Greek is Mount Sullivan,* not so elevated as the last, but nearer the 
lake-shore and very conspicuous from it. On the opposite, or east 
side of the lake, a couple of miles back from the shore* is a group of 
rounded and wooded mountains, somewhat exceeding 1000 feet in 
height above the lake, or about 3800 above the sea. Beady Mountain , 
another notable landmark, is also on the east side of the take, about 
three miles from its lower end and near t lie creek of the same name. 

Its height was not determined, but is less than that of McLeod Moun- 
tain. With the exception of these and some other nameless 
mountains, the country near the lake is merely hilly, or rises in long, 
light slopes from the shores to undulating wooded uplands* a few 
hundred feet only above it, which coalesce with the bases of the moun- 
tains. Only near the northern end of the lake do the mountains begin 
to crowd down more closely to the waters edge. The lake is shallow 
and marshy at both ends, but is elsewhere evidently very deep, though 
no soundings have been made in it. 

Bock-exposures are infrequent along the margin of the lake, which, Superficial 
when scarped, generally shows only stratified, sandy, clayey and deposlts ' 
gravelly terrace-deposits, like those seen on the trail to the south- 
eastward. None of these were recognized as true boulder-clay, The 
lake is probably held in at its northern end by the accumulated delta 
deposit of Thibert Greek, f It is much constricted, further up, by the 
similar deposit of Lease Greek, and has narrowly escaped being divided 
at this place into two lakes. It is rimmed round at its head by some- 
what irregular terrace deposits, which have already been alluded to as 
tilling the ancient val ley which communicates with that of the StiMne. 

The vegetation gives evidence of a greater rainfall and conditions 
more alpine and less favorable than those met with on the trail to the 
south-eastward, and sharply contrasting with that of Telegraph Creek Ve(fetation ^ 
and the Tahbtam The effect of the ice upon the lake in spring, in cultivation, 
retarding the vegetation In its immediate vicinity, was extremely 
apparent. Agriculture can scarcely be regarded as practicable in this 
region, and the results of gardening, however carefully conducted, are 
small. Potatoes can be grown, but in some years they are much 
injured by frost, and carrots, lettuce, cabbage, cauliflowers and turnips 
may be made to afford a fair return. 

Such rock- exposures as could be reached near the shores of the lake Rock?, 
were inspected, and the material brought down from the Mile by sev- 

*So named for Mr. 4. IL Sullivan, first Gold Commissioner of the district, lost in the wreck 
of the Arctic in 1875. 

t A stream about fifty feet wide. 
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oral streams was examined, the evidence afforded being in favor of the 
belief that the whole country is underlain by Palaeozoic strata resem- 
bling those described to the south-eastward. In addition to the lime- 
stone already noted as Occurring at the head of the lake, there are grey 
and greenish rocks, representing altered materials of volcanic origin,* 
associated with leek-green serpentine, in which some minute veins of 
chrysotile or asbestos were noted. Besides these, and probably pre- 
dominant as a whole in the valley of the lake, are argillite- schists, 
which vary from a black plumbaginous to a grey, finely micaceous 
character, and arc often lustrous and not nn frequently highly calcareous* 
The rocks, as a whole, closely resemble those of parts of the gold 
bearing series of Cariboo district, 

Lease Creek, is said to be about twelve miles in length and to rise 
in a lake about five miles long. It has cut a deep, narrow V~&haped 
valley through a series of terraces, which have evidently been formed 
at its mouth when the lake stood at various levels higher than the 
present. The ancient pre-glacial valley has, at the same later-glacial 
period, been filled with clayey and gravelly deposits, among which 
large and often glaciated boulders are common. These deposits fre- 
quently resemble boulder-clay, and are possibly entitled to be so called. 
The present valley lias been cut down through them, and often to a con- 
siderable depth into the rock beneath them. The mining lias occurred 
chiefly in the bed of the stream, along the surface of the solid rock, in 
the sides of the valley, and in various places in the gravel deposits 
which still remain ; also at the head of the fiat on which Lake ton 
stands, where the stream issues from the narrow recent valley. Much 
quartz occurs in the wash of the stream, and the gold, being “coarse, 1 ’ 
is evidently of local origin and has been liberated by the disintegra- 
tion of the rocks in the immediate vicinity of, if not entirely within, 
the actual drainage-area of the stream. 

Gold Mining in Cassiar District. 

The following table, based on the reports of the Minister of Mines 
of British Columbia, clearly illustrates the sudden rise and gradual 
decadence of the gold yield of Oaasiar district. — 

Estimated mine of Gold produced by Cassiar District f 
from 1874 fo I8S7. 


1873 * * - Not known. 

1874 . $1,000,000 

1875 830,000 


* One of theso* representing a numerous class having a more or less distinct schistose struc- 
ture, ia described in Appendix V* (Dease Lake, No. 8.) 
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1870 556,474 

1877 .... 499,830 

1S7S ..... 519,720 

1879... 405,200 

1880 297,850 

1881 198,900 

1882 182,800 

1883 139,000 

1884 101,600 

1*85 . 50,600 

1886 ..... 63,610 

1887 ...... 60,485 


Total- .... . .......... 84,886,060 


ISTo estimate lias been formed for the yield of the mines in the first 
year of their operation (1873,) but as that for the following year 
appears probably to be overstated, it may, for the purpose of arriving at 
a general estimate of the whole, be assumed that the sum of one million 
includes boll* years. The. value of the gold may be stated as from §16 
to $17 per ounce, though that of Deftse Creek is usually priced at about 
815*50 only. 

In the Report of Progress of Lhe Geological Survey for 1886-87, I Sources of in 
was enabled to give a general note on the various creeks worked for mhUag. 011 ° n 
gold in Cassiar and on the Stikine,* The information there given was 
chiefly furnished by Mr, G. R. Wright. I am now able to add to this, 
particulars as to the actual condition of the workings in 1887. These 
were largely obtained through the kindness of Mr. J. S. Crimp, the 
present Gold Commissioner for Cassiar district, though facts were also 
gathered from several old miners who were among the first to enter 
the country. As explained on a previous page, my opportunities of 
personally investigating the Cassiar district were restricted by the 
necessity we were under of pushing on to our main field of explora- 
tion, Chiefly from the sources above-mentioned the following sum- 
mary account of the different localities is derived. 

Summary of Facts relating to Gold on the Stikine and various Creeks in 
the Cassiar District (1887), 

Stikine Biver. — Gold discovered, 186 k Very fine gold can be found Localities of 
on almost all parts of the river, but very little profitable work was ® Ad mming * 
ever done below the mouth of the Clearwater. The rich ground 
may be said to have begun about nine miles below Glen ora, and to 
have extended thence to the Grand Canon, above Telegraph Creek, 

Here Shock’s or Shake’s Bar, and Carpenter’s, Fiddler's and Buck's 
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Localities of Bars were situated, the richest being between Glen ora and Telegraph 
oonticraed° ei Greek, though gold was also worked in a few places in the Grand 
Canon. With the exception of a few spots in the lower part of the 
canon, below the Tahhtan, and one nearly opposite Wilson/s, all the 
gold was very line. Coarse gold was also found on the lower part of 
the Tahl-tan, which proved quite profitable, and bars were worked for 
a distance of ten or fifteen miles up the river. Pellets supposed to be 
of silver but probably of arquerite or silver-amalgam were also found 
on the Tahl-tan, The bars on the Stikinc at first averaged $3 to $10 
a day to the hand, and as much as two to three ounces was sometimes 
obtained, but not more than $1 to $3 can now be got, and work has 
practically ceased. It is stated that none of the higher benches so far 
prospected will pay for hydraulic work, hilt it is doubtful whether 
these have been examined with sufficient care, as the area of such 
benches is very considerable. 

Dease Greek,— The bed of this creek has been gone over several 
times, and is now nearly worked out. It formerly yielded $8 to $50 a 
day to the hand, and paid well from the head of the flat, at its mouth, 
for six miles up. Above this a few isolated good claims were found, 
particularly the Cariboo Company's claim, eight miles up, from which 
much heavy gold was obtained. This claim lias been worked over four 
times. The best remaining claims are bench claims on the south side 
of the creek, some of these being upon an old high channel which 
yields well in places. Some hydraulic work on a small scale is being 
carried on. In 1886 there were sixteen whites and thirty-five Chinese 
at work, and the total amount produced was about $15,001). The 
gold is generally well water-worn and somewhat mixed in character, 
v ary mg in value fro m $ 1 5 1 5 0 to $ 1 6 per ounce. 

Thibert Greek . — The bed of this stream is also worked out. It paid 
for about six miles up from the mouth, yielding at about the same rate 
as the last. Bench claims are now being worked, two by the hydraulic 
method, the rest by tunnelling. An old high channel had also been 
found on the south side of this creek, upon which two claims are being 
worked, one paying very well. Yield in 1886, nearly the same with 
Dense Creek, about twenty-two whites and twenty-five Chinese being 
employed. Gold valued at $16 per ounce. On a tributary named 
Mosquito Creek very good prospects have lately been obtained,— as 
much as $40 to a six-foot set of timbers. Work is now going on here. 

Defat Creek . — A tributary of Canon Creek, on the same (west) side 
of Dense River with the last. It rises on a plateau high above the 
river, where great numbers of quartz reefs occur, and the gold found 
is quite rough and full of quartz. Large nuggets have been obtained, 
including one of fourteen ounces in weight. Some work is still in 
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Canon Creek . — No paying deposits found. 

Cottonwood Creek , — This large stream heads in the same mountains 
with the last, but no paying deposits have been found upon it. 

Beady Creek , — A little raining was done here in 1874 and 1875, but 
nothing of importance ever found. 

Eagle River . — No mining ever developed. 

McDame Creek . — Discovered 1874. The highest average daily yield 
varied from $6 to 8100 to the band when mining was at its best. Most 
of the gold was obtained in what appeared to be an old high-level 
channel, which crossed points of terraces or benches on both sides of 
the present stream. A very small proportion of the yield was from the 
stream-bed. Four or live Whites and forty Chinese are now at work 
here, the greater number of the Chinese being employed on wide fiats, 
which occur about nine miles up the creek. Bench claims run for 
about seven miles up the creek or to Holloway's Bar. Gold worth 
from $17*75 to SIS per ounce. 

Snow Creekj a tributary of the last, — The richest claim found in Oas- 
siar was near the mouth of this creek, yielding for a week 300 ounce* 
for six to eight men. Only two men now at work. 

Quartz Creek , a branch of Trout Creek, which is also a tributary of 
McDame Creek. Good claims were worked here, yielding rough gold 
full of quartz. Much quartz in the vicinity. Two minors now at work. 

Rosetta Paittrson and Dennis Creeks .— Yielded moderate amounts of 
gold, paying u wages,” say, at $6 a day. Now abandoned. 

The remaining creeks mentioned in the report cited, viz*, Gold Creek t 
Slate Creek , Somer's Creek or First North Fork of McDame, Third North 
Fork of McDame, Spring Creek and Fall Creek > are now abandoned, 
though several of them yielded a considerable amount of gold at one 
time, 

Sayyea Creek . Near the he ad -waters of the Upper Liard, yielded 
excellent prospects, but has never been properly examined. The gold 
obtained was found in the benches, and some of it was very coarse. 
The creek yielded at the rate of $10 '30 a day to the hand for a short 
time, to three miners who discovered it. 

Walker Creek — Said to be distant about seventy miles in an easterly 
direction from the mouth of McDame Creek. Some work has been 
done here, but no great quantity of gold obtained. 

Black, Turnagain or “ Muddy" River , — Beached by trail running 
easterly from a point opposite the mouth of McDame Creek, and said to 
be ninety miles distant. Fine gold stated to have been obtained to the 
value of $20 per day to the hand, and it is generally believed that coarse 
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gold may occur on its head-waters. In 1874 prospectors found streams 
about seventy miles south-east of Dense Lake, which are supposed to 
be tributaries of this river, and yielded $6 a day in coarse gold, but at 
the time this was considered too poor to work. 

Considerable difficulties were experienced in mining operations In 
some parts of the Cass Jar district on account of frozen ground, often 
met with below the wooded and mossy surface. It is ori record that 
on Dease Creek, the ground continued to be frozen to the end of a 
tunnel driven in one hundred and fifty feet from the slope of the hill, 
and at a depth of forty feet from the surface, After the woods and 
moss had, however, been burnt off, little further complaint was heard 
of frozen ground. 

Very little has yet been done in the way of prospecting for metal- 
liferous veins in this district, but from what I have been able to learn 
it would well repay a thorough examination, and the comparative ease 
with which it may be reached from the coast, together with the facil- 
ity it affords for the construction of a good road to the very centre of 
the district, should not be forgotten . A specimen of galena, holding 
a little copper and iron pyrites, from the “ Acadia Claim/ 1 South Fork 
of McDame Creek, was given to me some years ago by Mr. J, W. 
McKay. This has since been assayed by Mr, 0. Hoffmann, and proves 
to contain 75 ounces of silver to the ton of 2000 lbs. A piece of native 
copper, fifteen pounds in weight, was at one time found in Boulder 
Gulch, Thibert Creek. 

Taking into consideration the great extent of generally auriferous 
country included in the Cassiar district, it must be conceded, that apart 
from the immediate vicinity of the well known productive camps, it 
has been very imperfectly prospected. A great part of the district 
has in fact merely been run over in search of rich diggings, the simplest 
and cheapest methods of prospecting only, having been employed in 
the quest. It is not improbable that additional rich creeks like those 
of the vicinity of Dease Lake, may yet be discovered elsewhere and it 
may be considered certain that these are great areas of poorer deposits 
which will pay to work with improved methods, and will eventually 
he utilized. It is also to be anticipated that “quartz mining” will 
ere long be inaugurated and will afford a more permanent basis of 
prosperity than alluvial mining, however rich. 

* „ 

Discovery and Exploration op Cassiar District. 

The Cassiar district of the northern interior of British Columbia 
may be said to have been twice discovered, first by officers and em- 
ployees of the Hudson Bay Company, and again, after a considerable 
interval, by the gold miners. 
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The unsuccessful attempt made by the Hudson Bay Company in Exploration by 
1834* to reach the trade of the interior country west of the -Rocky CjC0 * 
Mountains from the month of the Stikine, has already been noted. 

(p, 61 b). Efforts were at the same time being made to open up routes 
from the eastward. In the summer of 1834 Mr. J. McLeod, chief 
trader, was employed exploring the Liard Fiver above Fort Halkett, 
and in endeavoring to discover some stream flowing to the westward. 

He found and named Lease Lake,* crossed to the head-waters of the 
Stikine, which he proposed to name the * £ Pelly Elver/’ and travelled 
westward in the valley apparently as far as the Tooya or Second 
North Fork. The Indian bridge (alter wards 21 a mod Terror Bridge by 
Mr, E. Campbell), by which this river was crossed at the foot of 
i£ Thomas’ Fall/' was of such a character that neither McLeod nor any 
of his eight men dared to attempt it, and from this point he and his 
party retraced their steps* 

The geographical information obtained bv McLeod is incorporated McLeod’s route 
m Arrows m it h/s map of 1850, 011 which, however* the upper part 
of the Stikine, which McLeod had proposed to call the Felly* is 
named “ Frances Fiver,” and is placed much too far north and is not 
connected with the Stikine, The name Frances is still retained as 
an alternative one to “Stikcen” on the edition of 1S54, though it lias 
since fallen entirely into disuse* McLeod’s route from the head of 
Lease Lake, as shown on these maps, crossed the Tansdlla within a 
few miles of the lake, and followed its left bank, recrossing before the 
main Stikine enters the valley, probably by an Indian suspension 
bridge, which is reported still to exist, within a mile or two of this 
point* On careful consideration of the facts there can scarcely be any 
doubt that the Tooya River was McLeod’s furthest point, and the 
Indian bridge probably crossed it near the position of the present 
bridge, though it may have been at some point further up the stream 
which has not yet been mapped. 

In 1836, McLeod’s successor at Fort Halkett was instructed to estab- Second! abortive 
lish a post across the mountains and to extend the trade down the 
Stikine, or <{ Felly,” as it was then called from McLeod's naming. For 
this purpose he left Fort Halkett early in J une* with a party of men 
’and two large canoes, but the expedition entirely miscarried. The 
appearance, or reported appearance, of a large force of hostile Indians 
at Portage Brul£, ten miles above Fort Halkett, so alarmed the party 
that they turned back in great haste, abandoning their goods, and lost 
no time in running down stream to FoYt Simpson. 

* Dease Lake ami River were so named by McLeod after Peter Warren Dease, the Arctic 
1 explorer. 
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Exploration by For most of the above particulars I am indebted to Mr. Robert Camp- 

Campbell. bell, who was at the time of the return of the last- mentioned party in 
temporary charge of Fort Simpson. The news brought back by these 
expeditions was of a character to discourage further enterprises in the 
region, the extremely difficult and dangerous navigation of the Liard 
Elver, which constituted the avenue of approach from the Mackenzie, 
being an additional deterrent. In 1838, however, Mr. R. Campbell 
volunteered his services to establish a trading post at Lease Lake, and 
in the spring of that year succeeded in doing so. He was accompanied 
by a half-breed and two Indian lads only. After ascertaining that the 
“Felly 11 of McLeod was identical with the Stildne, he returned to 
Lease Lake, where, to employ bis own words, we passed a winter of 
constant danger from the savage Russian [coast] Indians, and of much 
suffering from starvation. We were dependent for subsistence on 
what animals we could catch, and, failing that, on * tripe de {6che/ 
We were at one lime reduced to such dire straits that we were obliged 
to eat our parchment windows, and our last meal before abondoning 
Lease Lake, on 8th May. 1839, consisted of the lacing of our snow- 
shoes.”* After being thus abandoned, the post was not again re-occu- 
pied. It had become unnecessary, owing to the leasing of the 4 'coast 
strip' 1 of Russian America by Sir George Simpson f hr the Company, 
in consequence of which the trade of the interior was entirely con- 
trolled on both sides by the Company. 

Farther history From this time the country appears to have been practically forgot- 
ten for many years. The furs produced by it found their way, through 
the Coast Indians down the Stildne, by the Liard to the Hudson Bay 
posts on that stream, or across country southward to Fort Connelly 
(established by Douglas in 1826), on Bear Lake, at the head of the 
Skeena River. The exploration of the Telegraph Survey in 1866*67 ? 
has already been referred to. It did not extend inland as far as 
Lease Lake. 

Gold discovery. Such was the state of the Cass in r district when Messrs. Thibert and 
McCulloch, by the discovery of' gold in 1872, brought about an entire 
change in its conditions. Henry Thibert, a French-Canadian, left the 
Red River country in 1869 on a bunting and respecting expedition 
to the west. In 1871 he met McCulloch, a Scotchman, and together 
they passed the winter near the abandoned site of Fort Malkett, on 
the Liard River, suffering no ordinary hardships from scarcity of food* 
Near this place, pro bab ly on wh a t w as k n o w n afte r w a rds as M cC n llo eh 1 s 
Bar, gold was first found. In 1872 they reached Lease Lake, having 
been informed that it was a good locality for fish, with the intention 

* The Discovery and Exploration of the Yucon (Pelly) River. Winnipeg, 1&S5. 


■DAWSON*] 


EXPLORATION OF CASSIAR DISTRICT. 


85 B 

of securing a sufficient supply for the ensuing winter* Being told, 
however, by the Indians, that white men were engaged in mining on 
the Stikine not far off, they crossed by the trail from the head of the 
lake and reached the mining camp of Buck's Bar. Early in 1873 they 
set out on their return to the original discovery of gold, but meeting 
with success on ThiberPs Creek, at the tower end of the lake, they were 
deterred from going fail her and remained working there during the 
summer, being joined afterwards by thirteen other miners from the 
Stikine. Dense Creek was discovered during the same season, and Cap! 

W. Moore was among the first to begin work there. Thibert is still 
mining in Oassiar, but McCulloch lost his life some years since on a 
winter journey on the Stikine. 

The subsequent history of Gassiar is that of a mining district. 

In 1S74 the population, exclusive of Indians, was estimated to mining , 
have reached 1500, The placers of McDame Creek were discovered, 1S/4b 
Miners descended the Liai d a long distance, and worked McCulloch's 
Bar and other river-bars. Prospectors ascended the same river, and 
reported having been within sight of Frances Lake. The little town 
ofLaketon was built at the mouth of Lease Grefik, and beef cattle were 
for the first time brought across country from the Upper Fraser. The 
total yield of gold from the district (which, from a mining point of 
view, includes the Stikine) is roughly estimated to have been equal to 
< 1 , 000 , 000 . 

In 1875 the population is estimated to have been 1081, and the yield 1375 . 
of gold equalled about $830,000. Three hundred head of cattle were 
brought from the Fraser overland. This and the preceding season 
were the best years of the district. Of a small party which spent 
the winter of 1874-75 far up the Liard Biver, four died of scurvy. 
Prospecting was actively carried on in outlying regions, Say yea Creek 
being discovered near the Liard head-waters, and the Frances River 
also apparently examined. 

Owing to the flattering accounts sent out, a great influx of miners 
occurred in 1870, the population being at one time estimated at 2000. 

Profitable work could not, however, be found for so many men, and 
the yield of gold fell to $490,830. Walker Creek, said to be seventy 
to eighty miles east of McDame Crock, was discovered, but this 
stream never p ro v e d ve ry re m u n era t i v e . Be fo t C ree k wa s a 1 so fo u n d , 
and in 1878 proved rich for a limited area. 

Since this time the production of the district and the number of Decline of gold 
miners employed have gradually declined, and no important new creeks 
have been discovered, though reports to that effect have from time 
to time been circulated. The Black or Tflrnagain (Muddy) Biver is 
the most recent of these, some attention being drawn to it in 1886. 
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It appears, indeed, that after the first few years very little prospecting 
or exploring has been done at a distance from the main creeks, of 
which Dease, Tliibert and McDame have throughout been the most 
important and permanently productive* 

Dease Fiver* 

We left Dease Lake with quite a little flotilla, consisting of the 
three boats we had built, with an Osgood canvass boat, which it had 
been intended to keep in reserve, but which the amount of dead weight 
which we had to carry obliged us to press into the service* Besides 
myself, the party consisted of Messrs* McConnell and McEvoy, four 
while men, five Coast Indians and one Indian woman, the wife of the 
leading Indian boatman* 

Though the region about Dease Lake is as a whole rather low, with 
isolated mountains* and ridges here and there prominent, that to the 
east and north-east is very different, being studded with rugged moun- 
tains, and in effect constituting an important mountain range with 
north-west and south-east trend, and a transverse width of nearly 
fifty miles. This 3‘ange appears to represent a continuation of that 
which in various maps has been named the Peak Mountains or Blue 
Mountains, hut as its connection to the south-eastward is as yet quite 
uncertain, and as neither of these names possesses either a distinctive 
character or any special fitness, I believe it will be most appropriate 
and convenient to call the range the Cassiar Range, and shall accord- 
ingly so designate it 

Looking down the Dease Elver from Porters Landing, near the north 
end of the lake, the view is one of the most picturesque possible, 
embracing a portion of the lake itself, bordered by the marshy flats of 
the mouth of Thibert Creek and bounded by the rugged and extremely 
varied forms of the eastern ridges of these mountains, towards which 
the Dease Elver flows, and through which it cuts in a direction almost 
directly transverse to the run of the range* 

The Dease Elver has, up to the present time, been very inaccurately 
represented upon the maps. My survey of the river, as shown on the 
accompanying map, proves that its course is somewhat remarkable. 
Disregarding minor flexures, which are numerous and sometimes in- 
volved, it may be described as following three principal directions* — 
From Dease Lake its general courso is X, 50° E. for forty-seven miles, 
to a point near the valley of Eapid Eiver* Here, before it has freed 
itself from the Cassiar Eange, it turns nearly at a right-angle to a 
bearing of N. 15° W., which it maintains for thirty-one miles. Thence 
it again turns for a second time through a right-angle to a course of 
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K. 55° E., which it follows to its junction with the Liard, fts entire 
length, thus measured in three straight reaches, is one hundred and 
ton miles, but measured in straight, lengths of one mile it is one hun- 
dred and twenty-seven miles, or, following all the sinuosities of the 
stream, one hundred and eighty miles. 

The height of Lease Lake, as previously stal ed, is 2660 feet, within Fall of the 
small limits of error. That of the confluence- of the Lease and Liard rent!' anti ° Ur * 
about 2100 feet. The last mentioned elevation is a fair approximation 
only, as no simultaneous b a romCter readings were available for purposes 
of comparison, and the weather during our stay at the forks was rather 
unsettled. The total fall of the river, according to these figures, is 560 
feet, giving a slope of four feet to the mile for its entire length, which, 
judging from analogy with other western rivers, Is about what might 
be expected from the appearance of the stream. The velocity of the 
current was estimated at about three miles an hour* as a general aver- 
age, but there arc several little rapids, as well as some rather long 
tranquil reaches. 

The river, from Lease Lake to the Liard, may easily be dfc- Navigability of 
ecended in two days, but the ascent is a comparatively slow process, e mer ' 
depending much on the height of the water, and when the bars and 
beaches are not bare for tracking is a tedious affair. It is possible that 
the river might be navigated by small stern-wheel steamers of good 
power, as there are no insuperable obstacles, but doubtful whether 
such an enterprise would be a remunerative one, even if the traffic 
were to assume proportions much greater than at present. Such goods 
as are now required at McDame Creek (fifty- five and a-half miles below 
Lease Lake by the course of the stream) and at the little trading post 
at the mouth of the river, are easily taken down stream in large flat- 
bottomed boats, which go back light, by poling and tracking, without 
great difficulty. The boating on the river has been done principally 
by crews of Coast Indians, who are engaged and brought Into the 
interior for the purpose. 

On 1 e a v i n g Lease L a ke , the rive r is a sm all s trea m, est 1 m a t ed to pp e r par t 0 f 
average from 160 to 150 feet only m width, with a general middle the m6r * 
depth of about three feet. I t is extremely tortuous and rather swift, 
meandering in a wide, flat valley. At about eight miles from the lake, 
it may be said distinctly to enter the mountains, the valley at the same 
time gradually narrowing and becoming bordered by mountains from 
4500 to 5000 feet in height, which, on the 19th of Tune, still bore much 
snow on their summits. At about thirteen miles from Lease Lake, it 
expands into a little lake about a mile and three-quarters in length, 
and between this and the mouth of Cottonwood Creek it flows through 
three more similar lake-like expansions, which are, respectively, a mile 
and n half, two miles and one mile in length. These are probably formed 
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in all cases by the partial blocking of the valley by dihris brought in 


by tributary streams, of which Cottonwood Creek itself is the last and 
most important. These lakes constitute somewhat serious impedi- 
ments to navigation, as they freeze over in the autumn long before the 


Pint Lake to the Cottonwood are very rough and high, and chiefly, 
if not entirely, composed of granitoid rocks. About three miles and 
a-half north-west of Second Lake is a remarkable broken summit, with 
a height estimated at ^500 feet, which, from the peculiarity of its 
form, has been named Anvil Mountain . Running parallel with this 
and Third Lake is a straight, well-defined range, the higher peaks of 
which attain an equal elevation, and which, for the sake of distinction 
and in consequence of the long slopes of broken rocks which descend 
from it, has been indicated on the map as the Skree Mange. It is pro- 
bable that actual measurement will show that several of the peaks in 


doubles its volume, owing to the number of affluent streams, of which 
Cottonwood Creek is the first which may be called a river. This 
stream occupies an important valley, which maybe observed to run 
for many miles in a north-westward direction, bordered by continuous 
high ranges. It is remarkable that no paying deposits of gold have 


ever been found cither on this or on Eagle River, which enters the 


Rock exposures are un frequent in the banks of the portion of Dense 
River above described, though stratified gravel deposits are often cut 
into. There is also a considerable development of terraces at high 
levels on the sides of some of the mountains, particularly in the part of 
the valley which runs along the base of the Skree Range. Well- 

* I have endeavored in all eases to identify the original names given by the first explorers hi 
this country, and to ascertain as ^ell the native names of places, but where these have passed 
entirely out of use by the minors and traders now iri the country, it becomes necessary to drop 
them, though in so doing the strict law of priority is, no doubt, tninsgrcssed- 



ice takes on the river, and remain frozen till late in the spring. 

Small lakes. The mountains by which the valley is hemmed in on both sides from 
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this vicinity exceed 8000 feet. The vegetation was observed to be 
further advanced as soon as the Dense River was fairly entered, show- 
ing how great must be the effect of the ice which lingers on Dense 
Lake, in its immediate vicinity. There is also evidence of a less abund- 
ant rain fall along the river. 



Tributaries. Dease River i upid ly increases in size, and after the lake is left, soon 



Dease from the south about four miles further down. Eagle River 
also flows between high mountains, and its valley appears to be paral- 
lel to, and analogous with, that occupied by Dease Lake. It is evi- 
dently the “Christie River” of McLeod,* but this name has entirely 
passed out of use. and it appears hopeless to endeavor to reinstate 
it. Cottonwood Creek is shown on Arrowsmitlfis maps, according to 
McLeod and Campbell, but is not named. 
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marked terraces were here seen on the west side of the valley > at an 
estimated height of 2000 feet above the river, or about 4600 feet 
above the sea. 

Immediately below the mouth of Cottonwood Creek is the Cotton- Cottonwood 
wood Rapid, in which the course of the river is impeded by a number MoDame. 
of fepulders. The rapid is not a formidable one, or at all dangerous to 
run. with ordinary care. The river below Cot ion wood Creek runs 

i * 

nearly due east for about ten miles, with a rather strong current. It 
then turns more to the northward, and after making several large 
flexures, reaches Sylvester's Landing, at the. month of McDame Creek, 
in about eight miles. In this reach the current is slack, and the river 
averages 300 feet in width. The fiat land of the river-valley is rather 
wide in this part of its length, but the mountains to the north and 
south are high and hold, many of the summits ranging from 6000 to 
7000 feet. The lower slopes of the mountains are usually light, and in 
general thickly wooded, but their higher parts are treeless, and from 
the quantity of snow borne by them in June, must retain some snow 
throughout the summer. Immediately opposite the mouth of McDame 
Greek is a remarkably prominent and abrupt rocky mountain, which 
it is proposed to name Sylvester Peak, ft height was estimated at 
7000 feet, but the circumstances did not admit of its measurement. 

Sylvester’s Landing is the point of supply for the miners on McDame gyi vestn’a 
Greek, also a post for Indian trade, and there are here a few log-houses Lftnding- 
and store buildings. Mr. R Sylvester has been resident here for a 
number of years, and readily gave us all the information and advice in 
his power. McDame Creek was discovered to be auriferous in 1874, 

It has since been constantly worked, and, with its tributaries, has 
yielded much gold, but is now believed to be nearly exhausted. Its 
valley is wide and important, running north-westward for about seven 
miles, and then turning nearly due west. At the angle thus formed a 
low, wide pass leads through the mountains to the north-eastward, 
where it connects with the valley of the Lease, The appearance of 
this pass, as seen from a distance, is such as to suggest that the Dense 
River itself may at some former period have flowed through it. 

The mountains bordering McDame Creek, viewed from Sylvester's MounSns. reek 
Landing, are singularly different from any before met with. They are 
evidently composed for the most part of limestone, and characterized 
by the occurrence of long, bare slopes of shattered roekdrugments. 

They are scarcely at all wooded, and in this respect resemble the bare 
limestone crests of parts of the Rocky Mountains in more southern 
latitudes. 

Potatoes and turnips of large size are grown every season without Cultivation, 
difficulty on McDame Creek, 
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Tributaries Nine miles below Sylvester’s, the Dense makes its great bend toward 
below McDame north, the intervening portion of the river somewhat changing its 
character from that above described, rock exposures being compara- 
tively frequent in its banks and bed, where they produce several little 
rapids. Four-mile Creek enters from the south at somewhat less than 
the specified distance below Sylvester's, It appears to be the “ Stuart 
River " of McLeod, shown on Arrowsmith’s map of 1850, but neither on 
Trail to stuck this nor on that of 1854 is Me Dame Creek indicated, Sylvester's trail 
to Tumagain or Black River (Muddy River of miners) runs up this val- 
ley, and follows a tributary — Sheep Creek — to the south-eastward, 
passing near the base of Sheep Mountain , a high rugged peak esti- 
mated at SOOO feet, situated about five miles and a-half south of the 
Dease. The distance to the trading outpost on Turnagain River is 
estimated at ninety miles, but is probably less. Horses are employed 
in packing over the trail 

Rapid River. The valley of the Rapid River joins that of the Dense at its great 
bend, just alluded to, but the stream, running parallel with the Dease 
for some distance, enters it several miles lower down, and its actual 
confluence was not observed. Beyond the great bend the mountains 
near the river decrease rather notably in height and abruptness, and 
at the same time retreat from the vicinity of the river, the valley 
becoming very wide, and long, hummocky slopes, or groups of low 
hills, coming in between the river and the mountains. 

Dry belt east of The northerly course of the river here carries it very obliquely 
c^arMoim- trough the eastern portion of the Cassiar Range. The precipitation 
in this part of the valley is evidently inconsiderable. The quantity of 
snow resting upon the mountains was observed to be very small, and 
here Sylvester successfully winters his horses, without cutting hay 
or otherwise providing for them, the depth of enow in winter be- 
ing so small that it does not seriously interfere with grazing. This 
favored district is, in fact, homologous with that in the vicinity of 
telegraph Creek, being in the dry lee of the Cassiar Range, just as 
that is in a similar situation with respect to the Coast Mountains. 
Much of the valley, with the slopes of the hills, is open or partially 
wooded with groves of black pine (P. Murrayana) and aspen poplar. 
The grass has the tussocky buneb -grass character usually found in 
dry regions, and it is intermixed with the small sago ( Artemisia frigi- 
da ). The bear-bony (Arctostaphlyos uva-urst) is not uncommon, and 
the strawberry and lupin (Lupinus JS'ootkafensis) were in flower. 
Anemone patens was here also observed for the first time, but long past 
flowering. Making allowance for the time occupied in reaching this 
place from Telegraph Creek, the progress of vegetation hero was 
palpably less advanced, but the showing was still a remarkable one 
for the latitude, elevation and distance from the sea of the region. 
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Below the Rapid River the Dense changes its character considerably, Dcase below 
becoming relatively wide, with numerous gravel-bars, and In gornc^ IF,ldRjm 
places many islands, with frequent lt drift piles " or accumulations of 
timber. Terraces are well shown on the sides of the mountains and 
reach a height of about 2000 feet above the riven 

A few miles before reaching the second great bend, a stream joins French Creek, 
from the west, which has become known to the miners as French 
Greek, and is probably the ff Detour Elver" of old maps. It rises on 
the north-east slope of the Gassiar Mountains, and is not large. 

The last main reach of the Dense is that which extends from the Lower part of 
second great bend to its mouth, a distance of thirty-one miles in 
direction of N, 55° E. Though the course of the river is far from 
being direct, the general bearing leaves the base of the Cassiar Range 
nearly at a right-angle. The country becomes low and uninteresting, 
and assumes a rather Treaty aspect, being covered generally with 
forest of inferior growth, often degenerating into swamp on northern 
aspects, and with only occasional grassy openings on slopes with 
sunny exposures. In descending this part of the river, the mountains 
soon become invisible from the river- valley, which is bordered by 
undulating lowlands, or low diffuse hills which rise to a plateau at 
some miles distant, from 400 to 500 feet above the stream. Banks 
of frozen soil were seen in one or two places benealh a peaty or mossy 
covering. The climate is evidently somewhat more humid than be- 
fore and less favorable to vegetation. The current of the river is 
rather swift, and there are two or three inconsiderable rapids, hut none 
of importance till within about four miles of the mouth, where there 
are several strong rapids, which at certain stages of the water are 
reported to be dangerous, and in which all our boats shipped more 
or less water. Terraces, as much as 300 feet in height, approach the 
river In some places in this part of its course, and when cut into gene- 
rally show stratified gravels which sometimes rest directly on low 
exposures of rock. 

The larch {Larlx Americana) was first seen five miles below the Larcb 
second great bend, and below this place becomes quite abundant in 
cold, swampy spots, where it grows with the black spruce (P/cm 
nigra.') 

Blue River (the “Caribou River" of Campbell) joins the Dease Rim. 
twelve miles below the second great bend. It is a stream fifty feet 
wide at the mouth, with clear water, and derives its supply from 
the north-eastern slopes of the Cassiar Range, to the north of French 
Creek. 

The “Lower Post," which is the furthest outwork of <( civilization ” “Lower Post.” 
or trade in this direction, is situated at the edge of a terrace forty 
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ieet in height on the left bank of the Liard, about half a mile 
above the mouth of the Lease* It is of a very unpretentious charac- 
ter* consisting of a few low log buildings* in the vicinity of which the 
woods have been entirely destroyed by fire* 

The soil is poor near the post and the climate evidently unfavorable, 
but potatoes and turnips have been grown here in small patches* 

The Liard River is here said to open, as a rule, from the 1st to the 
5th of May, though in 1887 this did not occur till the 18th of that 
mouth. In the autumn of JS86 it was frozen over on November 21st* 
Mr. Bgnell, in sole charge, received us on our arrival here with all 
distinction possible, displaying his Union Jack and firing a salute from 
his fowling piece. Before leaving we were indebted to him for many 
other courtesies, all of which are hero gratefully acknowledged* 

Geology of the Dease River . 

It would be impossible, without the expenditure of much time, to 
make anything like a complete geological section on the line of the 
Lease, in consequence of the infrequency of rock- exposures on the 
river itself and the distance and rough character of the bordering 
mountain-slopes. The main geological features are* however, suffi- 

ciently apparent* For about twelve miles below the Jake the rocks 
composing the mountains seem to be referable to the same Palaeozoic 
series, which has been described as occurring on Lease Lake, but the 
exposures examined appeared to be somewhat more highly altered, 
and in some cases to approach the character of crystalline schists* 
One bedded rock is probably a diabase, with somewhat lustrous divi- 
sion planes and kernels of epidote* 

Beyond the point above de lined, at the first little lake, a granitic 
area is entered on, which may be regarded as constituting the axis of 
the Cassiar range, and which extends on the river to the mouth of the 
Gotten wood, constituting the entire Skree Range, and apparently 
also Anvil Mountain and the surrounding high mountain region, with 
a tran verse width of about thirteen miles* The granite here seen 
differs somewhat from that found on the Stikine in being more 
highly quartzoso and occasionally garnetiferous* Mica is present in 
great abundance, and is in some specimens black, in o fliers of charac- 
teristic pale, silvery colours* The existence of distinctly gncissic rocks 
was not ascertained, but the lithological character of the series resem- 
bles that of the lowest rocks of Shuswap Lake and other (list riots in 
the interior of British Columbia to the south, which have been provi- 
sionally referred to the Arclia ati, 

The valley of Cottonwood Creek appears to coincide with the north- 
eastern edge of the granites for a number of miles. The mountains to 
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the north of it, and extending eastward along the north side of the 
Deuse, are evidently composed of stratified rocks, including important 
beds of limestone, the average dip being about N. 45° E. < 30°. The 
northern spur of the mountain which terminates the Sferee Range, 
opposite the moutli of Cottonwood Creek, shows the overlap of the 
stratified rocks upon the granites at a considerable height above the 
river. The mountains which run southward on both sides of Eagle 
River valley seem to be also granitic for the most part, though a 
greenish-grey felsite was collected on the river from the northern spur 
of the mountain to the east of the valley. 

Little was ascertained respecting the rocks composing the moun- Rocks of 

i T ., , ° . McDEime Creek 

tains between Eagle River and Sylvester s Landing, but granite does not Mountain*, 
reappear in them. The range to the east of McDame Greek is largely 
composed of limestone, which, striking in a north-west and south-east 
direction, constitutes also the mountains on the south side of the Lease* 

The dip is generally westward, at varying angles, and the limestones 
are associated with reddish shales, and near the mouth of Rapid River 
were observed to be interbedded with dolomitic layers and calcareous 
schists. The total thickness of the strata brought to the surface along 
this part of the river must be very considerable. The lithological 
resemblance is close to the upper part of the Palaeozoic section on the 
Row Pass, including the Banff, Intermediate and Castle Mountain 
limestones of Mr. McConnell (Annual Report, 1S86, part i>). Lime- 
stones near the western or upper part of the river-section contain 
numerous obscure fossils, including bruchiopods, corals, and apparently 
a sponge-like organism. I also satisfied myself of the occurrence ofj? ugu n n0t 
Fusulina on weathered surfaces, proving the Carboniferous age of the 
rocks in question* The pure limestones are usually grey and are 
not highly crystalline. 

The mountains bordering the valley in the north-and-south part of ■ 
its course, between the first and second great bends, appear to be com- 
posed throughout of similar rocks, though those on the west side are 
much better exposed than those on the east. 

Eleven miles south of the second great bend, on the right bank of Confused 
the river, is a low, rocky cliff, about fifteen feet above the water, e ^ osure ' 
capped by about ten feet of bedded white silts. The rocks are black- 
ish, sandy shales, rather hard in some places, carbonaceous, and hold- 
ing a little impure lignite. They are extremely irregular in dip, and 
are broken and jumbled up with a hard, grey quartzite, which is seen 
in places as the underlying rock, but is even then singularly shattered. 

The aspect of the shales is that of those of the Tertiary rocks, and it 
is possible that this locality represents an old shore line, but more pro- 
bable that the rocks form part of an ancient slide, or are upon the line 
of disturbance of a fault. 
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At the second great bend there are a few exposures of a peculiar 
character, consisting of regularly bedded, dark, calcareous, flaggy argil- 
lites, alternating with grey, flaggy and massive limestones. Litho- 
logically, these much resemble the Triassic of the West Coast, but no 
fossils could be found, though carefully sought for, and the evidence is 
quite too imperfect for the reference of the beds. The limestone is 
rather cherty, and gives out a fetid odor on being struck. The beds, 
as a whole, appear to form a synclinal. 

From the second great bend to the mouth of the Lease, the under- 
lying rocks consist of grey and black schists, the former generally 
calc-sehiats, and the latter more or less highly carbonaceous* They 
are mterbedded with thin limestones, which often weather brown* 
The calc-schists are frequently glossy, and in some places form very 
thin, paper-like layers. Some of these rocks closely resemble those met 
with at the u Grand Rapid on the Stikine p* 55 B* The general strike 
is north-west by south-east, but the direction and angle of dip is very 
varied, and the beds arc frequently much disturbed and twisted, and 
traversed by veins of quartz and cal cite. There are probably frequent 
repetitions of the same horizon, but the general arrangement may be 
synclinal, the dark shales and schists occupying the higher position, 
and being most abundant about the middle of this length of the river- 
section* Graptolif.es were found in the dark, shales, particularly at a 
locality in a north bond of the river, eleven miles westward in a direct 
line from the month, and in appearance the whole series is much like 
that of the Cambrian calc-schists and Cambro-Silurian graptolite-shales 
of the Kicking Horse (Wapta) valley, west of the summit, on the line 
of the Canadian Pacific Railway. 

The general aspect and association of the rocks to the east of the 
granite axis of the Cassia r Range closely resembles that of the PiOcky 
Mountains about the 51st parallel, but differs in the large proportion 
of metamorphic materials of volcanic origin, which, from the debris 
brought down by streams, must be even more abundant than the 
exposures along the river wmuld indicate. This difference is paralleled 
by the similar change which is met with on the 51st degree of latitude, 
in passing from the Rocky Mountains proper to the interior plateau of 
British Columbia. 

A small collection ofgraptolIt.es, made at the point above indicated, 
has been submitted by Mr* J. R Whiteaves to Prof. Charles Lapworih, 
of Mason College, Birmingham, who has kindly examined them, and 
furnishes the following note. — 

£i The graptolites collected by Dr. Dawson from the Lease River are 
identical with those examined by me from the rocks of the Kicking 
Horse Pass, some time last year. The species I notice in the Lease 
River collection are 
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Diplograptus euglyplim (Lap worth). 

Glim a cograp tus , c o m p . an ftqu us ( l n\ p wor th) . 

Onjptograptus trie arms (Carruthers), 

G lossograptus c Hiatus ( Em m o i is) . 

Didymograptm , comp. Sagittarius (Hall). 

New form allied to Ccenograptus. 

“The graptolite-bearing rocks are clearly of about middle Ordovician Age of the 
a£re. They contain forms which 1 would refer to the second or Black 

O 

River Trenton period, i.e., they are newer than the Point Levis series 
and older than the Hudson and Utica groups. The association ( of forms 
is such as we tind in Britain and Western Europe, in the passage- beds 
between the LI amici to and Oaradoe limestones. The rocks in Canada 
and New York with which these Lease River beds may best, be com- 
pared are the Marsouin beds of the St. Lawrence valley and the Nor- 
man's Kill beds of Now York. The Lease River beds may, perhaps, 
bo a little older than these. 

e ' Mr. C. White described some graptolites from beds in the moun- 
tain region of the west, several year* ago, which may belong to the 
same horizon as the Lease River zones, though they have a somewhat 
more recent aspect. 

“ The specific identification of the Lease River fossils I regard as 
provisional. While the species correspond broadly with those found 
in their eastern equivalents, they have certain peculiarities, which 
may, after further study or on the discovery of better or more perfect 
specimens, lead to their separation as distinct species or varieties. 

41 It is exceedingly interesting to find graptolites in a region so far 
removed from the Atlantic basin, and also to note that the typical asso- 
ciation of Llandeilo-Bala genera and species is still retained practically 
unmodified.” 

Overlying these old rocks, in several places at about eight miles Tertiary strata, 
from the mouth of the Lease, are sbaly clays and coarse, soft sand- 
stones, associated with which a thin bed of lignite was observed* 

These arc evidently Tertiary, and referable to the series afterwards 
found more extensively developed on the Liard, above the mouth of the 
Lease, Some very obscure remains of leaves were noticed, but none 
were collected. The beds dip at various angles, sometimes as high as 
15°, and thus appear to have been, to some extent, affected by flexure 
subsequent to their deposition. It is not improbable that a consider- 
able part of the higher plateau by which the river is here bordered on 
both sides, is composed of these newer rocks resting upon the upturned 
edges of the schists. 
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posits Some notes respecting the superficial geology of the Deuse have 
already been given in connection with the general description of the 
river. It now only remains to add the following general observations. 

The scarped banks along the upper part of the river, to the first great 
bend, generally show stratified sands and gravels only, all or most of 
which may be classed as old river-gravels. Between the first and 
second great bends, well -bedded, yellowish-white silts appear and are 
frequently exposed. The bedding is sometimes inclined and large 
boulders are occasionally enveloped in the silts, which are in some 
places seen to rest upon and pass into true boulder- clay, while they arc 
gen oral ly e ap p ed by a var i ab le th i e k n ess o f stratifi ed g ravels . The silts, 
occasionally, rest directly upon the underlying rocks, and in other 
places have been removed, so that the gravels lie upon the boulder-clay 
or upon the underlying rocks. Below the second great bend, the silts 
still occur, but are not so important, being largely replaced by strati- 
fied sands and gravels. The approximate level of the highest observed 
beds of the silt formation may be stated at 2400 feet above the sea* 
The highest observed terraces on the sides of the mountains have an 
estimated elevation of about 4600 feet- Glaciated rock- surfaces were 
observed in a single locality, a few miles below the mouth of McDame 
Creek. They appeared to indicate a flow of ice eastward or down the 
valley, but were not sufficiently distinct to afford completely satis factory 
evidence on this point. 


Upper Liard Biver. 

Proceedings at We arrived at the little post at the mouth of the Lease on June 23rd, 
moutii ofDcuEe ^ ra j n ^ which continued during the whole of the next day, rendering it 
impossible to obtain observations, which were here necessary. On the 
morning of the 25th, however, I secured a fair series of observations, 
and having completed such arrangements as we had to make before 
entering the entirely un travelled country to the north, left the same 
afternoon, if r. McConnell was here detached with two men and a boat 
for the examination of the Lower Liard. We had arranged that a 
couple of local Indians should accompany each party for the purpose 
of assisting at portages and acting as guides, but those who went with 
us deserted after a few days, and we afterwards learned that Mr. 
McConnell's Indians behaved in .the same manner. 

Cmm try near The country about tho confluence of the Lease and Liard is low and 
tbe confluence. un jf ormj rising- from the rivers in a series of more or less regular ter- 
races, to a plateau 400 feet or more above the water-level, or approxi- 
mately 2500 feet above the sea. The extent of this low country is 
considerable. 
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The name of the Liard River, or Riviere aux Liards, refers to the Then am© 
abundance of the cottonwood or poplar, and was no doubt originally 
given to |ts lower portion. This name has been corrupted to (£ Peloire,” 
in which form it is generally in use by tlie miners of the Cassia r coun- 
try. It is often spoken of as the West Branch by traders on the Mac- 
kenzie, and has also been named the Mountain River, and sometimes 
the Great Current River or Conran t-fort, It is called Too-ti' by the 
Indians of the country along its upper part, while, according to Fetltot, 
the Indians nearer the Mackenzie name It Br^ttchichie and Th&tta- 

The Liard River, though one of the principal affluents of the great Rivers hi thorto 
Mackenzie, has remained up to the present time practically unknown, unBurve5ed ' 
or at least undescribed,' though sketched from observations by officers 
of the Hudson Bay Company on Arrows mith’s maps, and copied from 
those on other maps. It has long been in use as an avenue of commu- 
nication by the Company, but since the abandonment of the posts to 
the west of the Rocky Mountains, its upper part has been traversed 
only at rare intervals, by a few prospectors and miners from the 
Oassiar district. With Mr. Me Connell’s work on the lower part of 
the river, and the examination of its upper part here reported on, 
we now have a survey extending from Fort Simpson, at its month, 
to one of its furthest sources, in Finlay son Lake. 

This river and the Frances appear to have been ascended by Previous 
McLeod, about 1834, as far as Simpson Lake, but in 1840 Mr. R. Ih^L^nT 
Campbell explored the same route to Frances and Finlayson Lakes (as 
subsequently mentioned in greater detail), and obtained the most ac- 
curate geographical information available to the present time.* Sir 
J. Richardson, however, in his Arctic Searching Expedition (1851) 
gives such particulars of the Liard as he was able to gather from 
hearsay (Yol. I, p. 167 ; 11, p. 203), and mentions having received 
in 1848, while on the Mackenzie, Honolulu papers of late date by this 
route from the Pacific. On I be older maps, the Black or T turn again 
River is designated as the main continuation of the Liard, but it is 
much smaller than the “North-west Branch” of these maps, to which 
the name is now applied. In the present report that part of this 
branch above the confluence of the Lease is, for purposes of descrip- 
tion, distinguished as the Upper Liard. 

The Upper Liard, just above the mouth of the Lease and opposite She of the 
the post previously referred to, Is 840 feet in width, and on the 24th of 
Jane 1887 was found to have a maximum velocity of 4 1 5 4 miles per 
hour. The river was not cross-sectioned, but, with an estimated 
depth of six feet for onedhird of its width, the quantity of water car- 
• B ilLctin do In do Otfogr&phle, vol. ac, p. 152. 
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ried would amount to about 19,000 cubic feet per second * This may 
be regarded as a rough approximation for the mean stage of' the 
river, which, when in flood, probably carries at least double this volume 
of water. It is a turbid yellowish stream, and contrasts in this respect 
with the clearer water of the Lease, which river, at its confluence with 
the Liard, probably carries about half the volume of water above 
assigned to the latter. 

Character of From the mouth of the Lease Biver to the confluence of the Frances 

FraneesRivers. Biver, the general bearing of the Liard is nearly due north-west, the 
distance, in a straight lme, being thirty-three miles, or following the 
course of the river, forty-five miles. The Frances Biver, which was 
followed from the last-named point, disregarding its minor flexures, 
lias a nearly direct north-and-south course, A straight line drawn from 
the mouth of the Lease to the lower end of Frances Lake is ninety- 
four miles in length, but the distance between these points, following 
the flexures of the river, is one hundred and thirty-five miles. Almost 
every foot of this distance had to be made by poling or tracking against 
the rapid stream, and as our boats were heavily laden and not as well 
suited in build as they might have been for the work, the ascent to 
Frances Lake occupied twelve days, or an average distance of about 
eleven miles a day only. As the river was entirely unknown to us 
and some time was unavoidably lost in reeonnoitering rapids and 
selecting portages, besides the delays incident to surveying work and 
geological examination, I believe, that with a good boat and crew, the 
ascent to the lake might be made in about half the above time at the 
same stage of water, fn very high water it would be extremely diffi- 
cult to pass through some parts of the canons, while at exceptionally 
low stages of water, when it would be possible to substitute tracking 
for poling in many places, the distance might be accomplished in even 
less time. 

Lower Cafion. Six miles above the mouth of the Lease, by the course of the river, 
the entrance of the Lower Canon is reached. The full height of the 
plateau through which the river here cuts, is about 500 feet, but banks 
of this height seldom abut directly on the river. The upper parts of 
these banks are composed of stratified sands and gravels, but the 
lower part of the gorge is cut through shaly and slaty rocks, which 
are perpendicular or form very steep slopes, averaging about a hundred 
feet in height. The canon is three miles in length, and at high water 
it is said to be necessary to portage the whole of this distance. We 
were obliged to lighten the boats and make four small portages over 
rocky points, where the current was dangerously swift. The latitude, 

* Estimated by approximate formula, Tr&utwine’s Engineers 1 Pocket-book, 18S2; p. 562, The 
depth above assigned to the river is probably too small. 
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observed at noon near the middle of the canon, was 60° 01/ 06", Find- 
ing that we were so near the northern boundary of British Columbia 
(Lat 60°), we made a small cairn of stones on a prominent rocky 
point, in the centre of which a post was erected, on which the latitude 
was marked. The G0th parallel may be said to coincide almost 
exactly with the lower end of the canon. 

The rocks seen in the Lower Canon resemble those described as cha- Rocks 0 f 
r&cterizing the lower part, of the Lease River and Lease Lake, being LowerCaflon ‘ 
shales or schists, which in some places show slaty structure. They are 
generally dark with plumbaginous matter* With these are associated 
grey, somewhat glossy schists, and calcareous schists which pass in 
some places into pretty pure, thin-bedded limestones. Quartzites are 
also present, and all the rocks are occasionally locally silieified. The 
whole series is much disturbed and contorted, and is broken by innu- 
merable small, irregular seams and veins of quartz and ealcite, with 
some dolomite, though no well-marked or important lodes were seen. 

Galena is reported to have been found in some of the veins, and to have 
yielded a small return in silver on assay. 

Above the Lower Canon (lie river continues swift, the. current aver- River from 
aging about four miles an hour, and much exceeding this rate in many F?ancei? 
reaches. It is wide and shallow, and in places becomes a complete 
maze of islands and gravelly, half-submerged bars, causing much diffi- 
culty and loss of time from the frequent necessity of crossing from 
one to another of these to avoid under-cut banks, with water too deep 
for poling. Our actual travelling time from the Lease to the mouth 
of the Frances, deducting all stoppages, was thirty-eight hours and 
a-qnartev. 

The river-valley averages about two miles in width, and is cut out to 
a depth of 800 feet or more in the plateau, which occasionally rises 
directly from the river-bank to its full height, though the stream is 
usually bordered by terraces of inferior height, alternating with low 
flats, which occupy the concave sides of the bends* The higher ground is 
generally wooded with spruce, while the black pine ( Finns Murrayana) Is 
abundant on dry terraces, and groves of cottonwood of medium size 
often occur on the flats. Aspen poplar is not uncommon, and a few 
birch and larch trees were seen. Little of the timber is of useful size or 
quality. The dry bars and gravelly flats were, when wo passed, gay 
with Epilobium latifolium, Oxytropis campestris, 0, Lamberti and Dry as 
Drianmondiy and the wild roses were rapidly coming into flower. 

About midway between the Lease and Frances a small river enters Ranchorta 
from the south-westward, which has been called the Banehemi BiveT, lver ‘ 
hut of which I do not know the native name. It appears to debouch 
by several mouths when in flood, and apparently rises in the eastern 
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slopes of the Cassjar Range. A few miles above this, on the opposite 
side of the riven a small lake, reputed to be well stocked with fish, is 
reported. About seven miles below the mouth of the Frances, on the 
south west bank, is an old Indian camping place, which is said to be 
frequented at certain seasons by the Tahl-tan Indians for purposes of 
trade. It is reached by these people by some overland route which 
crosses the Cassiar Mountains to the north of the Lease Ever. 

The Liard is full of islands at its confluence with the Frances, render- 
ing it difficult to estimate the relative importance of the two streams, 
but they appeared to carry about an equal quantity of water. The 
Liard is, however, evidently more subject to freshets; Frances Lake 
doubtless serving to regulate the flow of the Frances Fiver, the water 
of which is a. clear, pale, amber color, and does not thoroughly mingle 
with the yellowish, turbid water of the Liard for some miles. Above 
the confluence, the Liard valley is seen to trend off in a south-westerly 
direction for ten miles or more, after which it again turns to the north- 
westward, and, from the scanty information available concerning it, 
seems to flow along the eastern side of the northern continuation of 
the Caseiar Range, from which it receives most of its water. 

On comparing the statements of the few miners I have seen who 
have ascended this river, it appears that Sayyea Creek, which is an 
inconsiderable stream, flows in from the west about fifty-five miles 
above the mouth of the Frances. Good gold “ prospects” were found 
on this creek in 1815, a number of pieces worth ton dollars having 
been obtained, but little work has ever been done. Of a party of 
miners who spent the winter of 1814- 7 5 in its vicinity four died of 
scurvy. Of the other tributaries of the Liard, which must be numer- 
ous, I have been unable to ascertain anything authentic. 

Respecting the names of the Liard and Frances rivers, it should be 
mentioned that Campbell called that which is now known as the Liard 
the “Fell River,” after Mr. J. Roll, of the Hudson Bay Company. 
Under this designation it appears on Arrowsmith’s map of 1854, the 
name Liard being applied to the branch now known as the Frances. 
Usage has, however, changed the first nomenclature, and it is undesir- 
able to attempt to revert to the original names, as, irrespective of the 
question of relative size, the physical characteristics of the Liard below 
the confluence are undoubtedly continued on the west rather than on 
the east branch above that point. The Indian name of the Francos is 
identical with that of the Lease, being Too-tsho-tooa r , or “Big Lake 
River T 

Rocks like those of the Lower Caiion are seen at intervals for about 
two miles above its head, beyond which, for about three miles, stratified 
gravels and sands only appear in the banks. Sis miles from the canon 
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Tertiary clays of whitish and grey colours, and associated with impure 
lignite, are first met with, and these continue to appear here and there 
along the river as far as the Prances, The thickest bed of lignite Li-nit* 
observed was about three feet, four miles below the Frances, The 
lignite is generally impure and often very distinctly laminated. It 
resembles in character the lignites of the Miocene of British Columbia, 
and the associated clays and soft shales are similar in character to 
those of that formation. Numerous boulders of basalt arc found along Basalt, 
this part of the river, and the basalt was observed to form a mural 
cliff, at a height of about 300 feet above the river, at a pi] ace jost 
below the mouth of the Bancheria liiver. This rock evidently over- 
lies the lignite-bearing beds. The shaly clays and lignites show evi- 
dence of considerable disturbance, and dip in some places at rather 
high angles. This may be duo to the action of old land-slides along 
the banks of the river, but appears to be rather too constant to be 
satisfactorily accounted for in this way. 

Near the mouth of the Frances the white silts again become a pro- white silts, 
miiient feature, though scarcely seen lower down the river. They 
overlie the Tertiary rocks and hold concretions of various forms here 
and there. They arc capped b} r the usual stratified sands and gravels, 
which generally have a yellowish or rusty colour. 

The gravel bars and the shores of this part of the Liard arc almost Gold, 
half composed of rolled quartz pebbles, which have evidently been 
derived from veins traversing relatively soft schistose rocks like those 
of the cation. The great quantity of such vein material present in this 
district may be regarded as a favorable indication in respect to mineral 
development. Some small bars have paid to work along this part of 
the river, and gold is also found in some layers of the, gravel deposit 
which overlies the older rocks along l he canon and above it, where 
4i wages " at §4 a day can be made. The amount of cover which it 
soon becomes necessary to remove in following the paying layers, 
has prevented extensive mining, but probably these gravels might be 
advantageously worked as a whole, by sluicing or by the hydraulic 
method, 

No general view of the country can be obtained from the river, General 

i , , _ _ _ , _ „ 1*1 , appearance of 

owing to woods and the depth of the valley, but from high points ot t ho country, 

banks above the river, near the Frances, a large area may be over- 
looked. Thus seen, the country is found to bo a wide, rolling plateau, 
with an average elevation of about 500 feet above Ibo river, or say 
2T00 feet above the sea. It rises here and there, however, in broad, 
rounded swells, or flat-topped higher plateaux with steep edges, and a 
considerable part of this higher ground is at an elevation of about 
1000 feet above the river. The plateau is everywhere wooded, except 
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whore intersected by grassy or mossy swamps of small area. There is 
a large triangular region of country of this kind between the Upper 
Liard and Lease, which is bounded to the westward by the front of the 
Oassiar Range, the sharp, rocky peaks of which carry a considerable 
quantity of snow and run along the horizon line for many miles, but 
which, with the exception of a few outlying summits, is at a minimum 
distance of about twenty- five miles from the month of the Frances. The 
same low country runs in a nottlnnortb -westward direction, without 
apparent limit, forming the upper part of the Liard valley. To tlie 
eastward it is bounded, at a distance of about ten miles, by a compara- 
tively low range of rounded mountains and bills, which, from the 
Indian name of one of its salient points to the northward, may be 
called the Tses-i-uh Range* The part of this range nearest to the con- 
fluence of the Frances and Liard has an elevation estimated at about 
3500 feet above the sea. Like other main features of the country, it 
runs in a north-north-west by south-south-east direction, but dies out 
completely before reaching the Upper Liard River, which, if con- 
tinued, it would do at the Lower Cation, It is probable, indeed, that the 
canon is produced by the liver cutting across the extension of the same 
ridge of rocks which produces these bills. The general uniformity of 
the plateau appears to be largely due to the Tertiary rocks, which 
doubtless underlie almost its entire area. The appearance of some of 
the flat-topped hills above alluded to is suggestive of the occurrence of 
sheets of basalt overlying the softer rocks. The forms of the Taes-a-uh 
Mountains show that they are not thus composed, but Tertiary rocks 
may again occur beyond them, m the valley of the McPherson or 
Highland River, which is not far off, 

Frances River. 

The genera] direction of the Frances, for nine miles from its mouth, 
is north-north-west. Tt then bends to the north-eastward, and in four 
miles the lower end of the Middle Canon is reached. For the first few 
miles above its month the Frances is extremely tortuous,, so much so 
that the distance following the actual course of the river to the foot of 
the carton is twenty-two miles. This river, like the Liard, was at a me- 
dium stage near the end of June, 1887. Murks along the banks showed 
that it had been about six feet higher in the spring, and that it had 
since been hilling. Its average width in this part is about GOO feet, 
and the rate of the current, at the medium stage above referred to, 
about four miles and a-half an hour. 

The highest land immediately bordering on this part of the river is 
a terrace at a height of about 150 feet above it, the surface of which is 
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in some places composed of almost pure sand, upon which open woods 
of' Pinus Mur ray ana grow. Larch was observed to bo moderately 
a b u nd a n t l n d ai i v p, sh a dy loca 1 i ! i es and the bu n k s w ere i 1 1 som e pi aces 
diversified with flowers, of which Potentilla frutkom and Primula mis- 
tassinica were specially noted. 

Hum Broiis small exposures of Tertiary shales and clays, of grey, Exposures in 
blackish and yellowish tints, occur along this part of the river. Lig- tlH5 i)Anks ‘ 
nite is strewn in great quantities over some of the bars, and though 
thin seams occur in places in the banks, it is probable that thicker 
ones exist in the bed of the river. The lignite often holds drops of 
fossil resin or amber. The Tertiary rocks are very generally covered 
by silts, like those already several times alluded to. In a bank near 
the mouth of the river, which gives a complete section from the top of 
the terrace above described, the lowest deposit consists of roughly 
stratified gravel and clay, with some glaciated boulders. This is fol- 
lowed by the silts, which are again in turn covered by stratified sands 
and gravels. The lowest deposit probably represents the boulder-clay, 
and resembles that of the Upper Felly Fiver, subsequently described. . 

Quartz is not so abundant a constituent of the gravel of the river- bars 
on thus part of the Frances as it is on the Liard below, and no basalt, 
blocks or boulders were observed here. 

The Middle Canon, as it may bo called for the purpose of distinguish - Middle Canon* 
ing it, is about three miles in length, the river being hemmed in by 
broken, rocky cl iris of 200 to 300 feet in height for the greater part of 
this distance. We took our boats up along the south-east bank, making 
four short portages of part of the stuff, and two of both boats and load, 
across narrow, rocky points. One portage of greater length, on the 
opposite bank, would overcome all the really bad water, but the banks 
on that side are rougher, and the whole force of tlio current sets against 
the cliff in one place in a dangerous manner. The total fall in the 
canon is estimated at about thirty feet. 

This caiion is evidently produced by the southern extremity of a 
second range of mountains parallel to the Tses-I-uh Mountains, but to 
the west of that range. This southern spur, though submerged in the 
Tertiary and drift materials by which the general surface of the coun- 
try is covered, nevertheless presents a rocky barrier to the passage of 
the river, and in this place constitutes the eastern margin of the Ter- 
tiary basin, no beds referable to which are seen further up the Frances. 

The range of mountains here referred to may, for convenience, be 
named the Simpson Mountains . 

The exposures in the lower part of this canon show limestones, some the 

of which are moderately pure, but others are nearly half composed of Cal1on ‘ 
small, more or less rounded fragments of siliceous and schistose rocks. 
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These weather to rough surfaces, and have a very peculiar aspect, as an 
intense pressure appears to have flattened the contained fragments paral- 
lel to a single direction. These limestones are associated with several va- 
rieties of calc-schists, with hard, greyish-blue, cherty quartzite, with 
schistose breccia, which appears to have been originally of volcanic 
origin, and with some pretty evident volcanic agglomerate. Further up, 
the rocks have been completely shattered and variously changed in ap- 
pearance by solfataric or some similar action, some parts being bleached, 
while others are reddened by the deposition of iron, forming clilfs of a 
remarkably varied appearance. The upper gate of the canon is com- 
posed of white cliffs of marble and quartzite, all much shattered. The 
marble and limestones are in places associated with red shales, re- 
sembling those found in a similar association on the Lease, near the 
eastern edge of the Oassiar Range, and the rocks of this part of the 
section are probably like those, of Carboniferous age. Specimens of 
Fumlina y with polyzoa, etc., are found in some of the limestones on 
microscopical examination, Stratigraphically, the rocks seen in the 
sections are all much confused and broken, and the angles of dip 
are very varied, though the strike may. In a general way, be given as 
north-north-west. The Simpson Mountains which are upon this line 
of strike are doubtless composed of rocks of the same character. 

Above the Middle Canon, the general course of the river is again 
north-north- westward for about twelve miles. It is here usually bor- 
dered by quite low land on both sides, and the valley between the 
southern end of the Simpson Mountains and northern part of the 
Tses-l-uh Range is about three miles in width. The wide, uniform 
plateau country is now, however, left behind, and we enter a generally 
mountainous region, though the highest summits in this immediate 
vicinity scarcely exceed 3000 feet above the river. Their forms are 
rather rounded and flowing, and the slopes of those on the east bank 
are nearly bare of trees, while the opposite range is generally wooded, 
but evidently with trees of small growth. The river itself is wide and 
deep, with a rather slack current. A single exposure only, composed 
of grey-green, silvery schist, was seen along tills part of the river. 

Near the end of this reach of the river, two considerable streams 
enter on the west side, and on one or other of these, at no great dis- 
tance from the river, Simpson Lake of McLeod and Campbell is situ- 
ated. As the Indians who had accompanied us from the mouth of the 
Lea>e had deserted before we reached this place, 1 was unable to 
ascertain any definite particulars respecting the lake, though it is 
reported to be a good one for fish. The position of Simpson Lake, as 
indicated by broken lines on the map, must therefore be regarded as 
quite uncertain. The same doubt applies to the Indian names of 
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several rivers tributary to the Frances above this point, for although Tributaries of 
one of the local Indians had made for us, upon a sheet of canvas used tbw l ' ranw5 - 
as a boat cover, an elaborate charcoal drawing of the whole system, 
it proved to be extremely difficult to recognize the features repre- 
sented, The Indian map, such as it is, serves to show that the streams 
tributary to the Frances River rise in a number of lakes, some of 
which are reported to be of considerable size, and offer a most attractive 
field for further exploration. We were told, however, that none of the 
lakes in this region are equal in size to Frances Lake, for which we 
were heading, a statement borne out by the circumstance that both 
this and Lease Lake are known in their respective, districts as Too-tsho, 
or “ big lake,” while the Frances and Lease rivers are, as already 
mentioned, both similarly named Too-tsho-tooa', or “ big lake river.” 

From the point just noted, the direction of the river changes to 
north-east, cutting across the direction of the Tses-I-nh range, which 
terminates at the edge of the river in lowq wooded hills. The current 
is moderately swift throughout, and in one place the river is bordered False Cafi on. 
on both sides by low, rocky banks, but no rapids are met with. This 
we named the False Canon . One or possibly two streams enter from a 
valley which runs to the cast of the range just mentioned, but they are 
not of large size. Greyish-green, quart zose mica-schist and greenish 
silvery schists were seen in one or two places, and in the low rocky 
banks above alluded to, blackish argillites and grey quartzites, of a 
less altered appearance than usual, but from which no fossils were 
obtained, occur. 

From the end of this reach the general course of the stream again be- River abpre 
comes north-north-west for about thirteen miles, running for the greater 1 aliC Cam>n ' 
part of this distance parallel to, and a mile or two miles from the base 
of a mountain range, which comes in to the east of the Tsesd-uh Range, 

The country to the west of the river is here either fiat or characterized 
merely by low, rounded and wooded hills for many miles back, the eye 
ranging across this country to the continuation of the Simpson 
Mountains, which, with generally rounded forms and no striking sum- 
mits, reach elevations of fiOOO to 0500 feet. These mountains do not 
form a strictly connected range, but appear rather as a series of moun- 
tainous areas, separated hy wide, low passes. The Indian map above 
referred to shows three or four lakes in this region, supplying a Lakes, 
stream named Too-tshl-too-a, which flows into the Frances, reaching 
it probably just above the Upper Canon. None of these lakes were 
visible from any point readied by us. On the opposite side, one 
stream of considerable size joins the Frances. This is supposed to 
be the Agd-ziza of the Indians, and, if so, is represented as rising in 
a chain of small lakes, some of which drain in an easterly direction 
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to the Macpherson (Eg4s-e-too r -a) Elver* The valley occupied by these 
lakes is a travelled route employed by the Indians. 

Granitic rocks* The current is swifter in the upper than in the lower portion of this 
part of the Frances, and there are numerous islands in the river, but 
no rock- exposures occur* The mountains to the cast of the river are 
high, but have blunt, rounded forms. Much bare rock shows in their 
sides, but. there is no appearance of stratification, and this, with their 
form and color, and the great abundance of that material found in the 
streams in this vicinity, renders it nearly certain that they are com- 
posed of granite. 

Character of The mountains so far met with in the vicinity of the Frances form 
t u iiit.mnt.iLiv. isolated ranges or masses, which rise somewhat abruptly from 

generally low country, or are separated by wide valleys, the appear- 
ance being that of a mountain system partly buried in later deposits ; 
though no Tertiary rocks, either in place or as loose fragments, are 
met with above the Middle Canon. The granitic mountains last 
referred to form an outlying spur or buttress of the most important 
range of the district, the axis of which is here about twelve miles east 
of the river. This it is proposed to designate the Too-isho Mange.* 
The southernmost high summit observed w r as named, from its form, 
Tent Peak. It is situated in latitude 60° 52' 45", and has an altitude 
of 7860 feet above the sea. 

upper Cafion. The river next makes an abrupt turn to the west for four miles, a 
mile and a -quarter of this distance being occupied by a series of rapids, 
which are rocky and rather strong, and have a total fall of about 
thirty feet The banks rise steeply from the river to heights of 100 to 
200 feet, though the rocky cliffs along the water are of inconsiderable 
height, scarcely anywhere exceeding fifty feet This place may be 
named the Upper Canon , and is the last serious impediment to the 
navigation of the river. We found it necessary to make several short 
portages, but with a large boat and at a good stage of the river, it is 
probable that one portage of about 1000 feet in length, on the south 
bank, would overcome all the dangerous water, while the boat might 
he tracked up light* A stream, with moderate current at the mouth 
and about fifty feet wide, enters a short distance below the canon, 
coming from the mountains to the north of Tent Peak. The rocks of 
Rocks of the Upper Canon comprise black, glossy calc-schists, black quartzite 
Upper Canon* ^ bluish limestone, and some green-grey, silvery schist. Simi- 

lar rocks are seen again a couple of miles up (he river, above the canon, 
where a rapid occurs. The dips are all low, and so far as observed, 
uniformly in a northerly direction. Some of the schists are highly 

* From the native name of Frances Lake- I was unable to ascertain the I udian name of this 
range, if indeed it has any such. 
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silicified by action subsequent to their deposition , and parts of all the 
rocks, including the limestone, are reticulated with narrow quartz 
seams. Near the upper part of the canon some hard conglomerates 
occur, holding schistose fragments, as well as limestone pebbles, in 
which criuoidal joints are observable- It is not improbable that two 
unconformable series of rocks occur here, but I was unable to find 
means of distinguishing them in the sections.* 

From the Upper Canon to Frances Lake, a distance of twenty- one jJpper Caftan to 
_ f* * , , ; Frances Lake, 

miles and a-half m a straight line, the river maintains a northerly 

direction with considerable uniformity. It is deep, with a moderate 
current, for about eight miles, or to Moose Island, above which for ten 
miles the current is again swift, averaging from four and a-half miles to 
live miles an hour. It again becomes slack for a short distance below 
the lake. Some portions of this part of the river are much broken up 
by islands and gravel bars. The river- valley averages about ten miles 
in width, extending to the slopes of the Too-tsho Range on the east, and 
being bounded to the westward by a series of rounded mountains, 
which diverge to the northward from the direction of the first- men- 
tioned range, and run to the west of Frances Lake. These I propose 
to name the Campbell Mountain*, for Mr. _R. Campbell, whose initial ex- 
ploratary trip through this country for the Hudson Ray Company is 
elsewhere referred to at length. 

The valley is partly occupied by terrace-fiats, and partly by wooded 
hills or ridges with rounded or flowing forms but which rise in some 
places to heights of several hundred feet. The Too-tsho Range is here very ^oo-tsho Range 
compact and regular, and runs due nortli-and-sonth, the higher summits 
reaching 6500 to 1000 feet, and carrying some snow, though nothing 
like true glacier-ice was anywhere seen. The lower slopes of the range 
toward the river-valley are singularly uniform and light. Two or 
three streams of some size enter the river from the eastward in this 
part of its course. All that could he gathered respecting these is 
shown on the map. The furthest north was named Tyer’s River by 
Campbell, and is known to the Indians as Pas-ka*. The exact position 
of Its mouth was not definitely ascertained. 

On approaching the lake, low ridges and irregular mounds begin to Morainic 
appear in the vicinity of the river, projecting through the lower ter- 11 dge ^ 
races and suggesting the existence of morainic deposits. Large bould- 
ers also become abundant in the river-bed. No rock-exposures what- 
ever were seen along this part of the river. 

Our actual working time on Frances River, from its mouth to the TtaveUing 
lake, was sixty-seven hours and a-half. The difference of level between Paver 

* If so, the rocks hero noted may represent the Cretaceous to which they are lithologically 
similar. 
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Prances Lake and the month of the Dense is 477 feet By assigning 
ninety feet of this to the fail in the three canons, and dividing the 
remainder by the total length of the river (less the aggregate length of 
the canons) , we obtain an average rate of descent very slightly exceed- 
ing three feet to the mile, which is about what might be anticipated 
from the current met with in the river, as compared to that of' other 
streams in the district. 




Francks Lake and Vicinity. 


Frances Luke. The elevation of Frances Lake above the sea, as determined by a 
series of barometer observations extending from the 8th to the 16th of 
July, is 2577 feet. Three miles from its lower end, the lake bifurcates, 
forming two approximately equal and nearly parallel arms, with 
lengths of about thirty miles. The two aims are about eight miles 
apart, and are separated by a group of low, rounded mountains, the 
culminating point of which, with an elevation of 5230 feet, was named 
Simpson's Tower by Campbell the lake itself receiving its name at the 
same time in honour of Lady Simpson. The eastern side of its east 
arm is bordered by the Too-tsho Range or hills attached to it, %vhile 
the country to the west of the west arm rises more gradually to the 
bases of the Campbell Mountains, some miles distant. Though so far 
referred to as a single lake, this body of water is in reality entitled to 
bo considered as a group of lakes. The upper end of the west arm, 
with a length of five miles and a-balf, is separated from the main por- 
tion of the same arm by a river-like constriction over a mile in length, 
while the east arm is entered by a narrow and inconspicuous opening 
with a strong current flowing out, and the real extent of this arm is 
seen only after passing, for about seven miles, through a series of irre- 
gular basins and small lake-like expansions connected by narrows, in 
which a very perceptible current is found. It appears best, however, 
to retain Campbell’s original name for the whole body of water, rather 
than to multiply names for which there is no immediate call 

Except in its bifid form, for which there are several parallels, and 
which results merely from the convergence of two valleys of similar 
character, Frances Lake closely resembles a large number of lakes in 
the mountainous regions of British Columbia, and has the long narrow 
parallel-sided outline characteristic of lakes which occupy old valley- 
excavations, the drainage of which has become interrupted in various 
ways. In this ease, as in a number of others, there can be little doubt, 
that the lake is held in by morainic accumulations. The great number 
of boulders near its outlet has already been referred to, and the lumpy, 
irregular mounds and ridges composed of detrital matter, on the lower 
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seven miles of the east arm, as well as on the corresponding portion of 
the west arm, appear without doubt to represent moraines in a 
more or less degraded condition* The average width of the upper por- 
tions of both arms, above these interruptions, is pretty uniformly main- 
tained at about a mile and a- half, such irregularities as occur being 
produced by gravelly and sandy flats a few feet above the water-level, 
which have been formed at the mouths of entering streams. The 
extent and uniformity of these points, is such as to show that the lake 
must have remained, during a long period, approximately at its present 
level. The most important of these low points is that which separates 
the upper part of the west arm, already referred to, and is due to the 
Fin lay son River * The next is produced by a second stream which 
enters on the same side five miles and a-half below. This stream is 
somewhat smaller than the Finlaysom and is known to the Indians as 
the Il-es-too'-a* 

Except along the upper part of the eastern side of the east arm, the Country 

i . , , -surrounding 

mountains do not slope down abruptly to the shores of the lake. Else- the lake, 
where, the lake is almost continuously bordered by a terrace-like plateau, 
which is widest to the west, and has an average elevation of about 
300 feet. This resembles the low country found about Lease Lake, 
though even more uniform and less sloping in character, and is not far 
from the same actual elevation above the sea in both eases. The 
streams entering the lake generally cut down through the edges of this 
plateau-like margin, in deep narrow gorges, the sections in which show 
that it is composed largely of rock, though levelled up to some extent 
by the addition of superficial gravelly deposits. This fact appears 
to indicate that the lake or the drainage level of the country was 
maintained for a very prolonged period at or near the height of this 
plateau bed) re the base-level of erosion was so lowered as to permit 
of the excavation of the lower valleys in which the lake now lies. There 
is, in addition to this, a second lower terrace, not so well marked, and 
not often of great width, at an elevation of ninety feet above the lake. 

This is seen on both arms, and is composed of gravel and other detrital 
deposits. It is specially conspicuous about the mouths of the entering 
streams, and marks a later stage at which the water of the lake stood, 
for a relatively short time, subsequent to the glacial period. 

Few lakes which I have seen surpass Frances Lake in natural beauty, picturesque 
and the scenery of the east arm, bordered on the east by the rugged so * nory ' 
masses of the Too-tsho Range, is singularly striking. The mountains of 
this range are very varied in form, and a number of points surpass 
*7000 feet in height, while one was found to attain an elevation of about 

* $o named by Campbell after Chief Factor Duncan Fin lay sod, afterwards a member of tbe 
H. B. Co, Board of Directors. 
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901)0 feet Tins is named Mount Logan } for the late Sir W. E, Logan. 

Heavy masses of snow rest in some of the valleys, but no true glaciers 
are produced, a fact indicating a comparatively small snow-fall* The 
broken outlines of this range contrast strongly with the rounded forms 
of the mountains to the west of tire west arm, with which Simpson f s 
Tower and associated hills, separating the two arms, also conform. 

The west arm terminates in a nearly circular basin about a quarter of TerminatioDS 
a mile in diameter, at one side of which a fair-sized river, easily navig- of thB Iake ' 
able for boats, flows in. The east arm was not followed to its head, 
though its termination in low land was seen* Here also, according to 
Campbell^ sketch, a considerable river, which he has named Thomas 
River, enters. 

The two valleys, the lower parts of which are occupied by the east Upper parts 
and west arms of the lake, run on far beyond the heads of these arms* valleys. ‘ 
Each of the rivers flowing in these valleys (according to the Indian 
sketch already referred to) eventually bifurcates, and all four streams 
thus formed rise in lakes* The river flowing into the head of the west 
arm is named Yussez'-uh, and the lake on its western branch is known 
as U&tQs'-a-^ho, Kg name was obtained for the lake on its eastern 
branch, which is evidently, however, Macpherson Lake of Campbell. 

Henry Thibert, who made a prospecting expedition tip the west arm 
of Frances Lake and far up the river in question, some years ago, has 
kindly supplied me with some notes on it. He estimated the river, 
from the head of the arm to Macpherson Lake* to be about thirty -six 
miles in length, while Macpherson Lake is ten miles long. The first 
distance was, however, intended to include the windings of the stream. 

He did not visit LJs-tas'-a-tsho, which, however, from the termination 
tsho (=big) is probably large* TJs-t&s is the name of the mythical 
culture-hero of the Tinrnb The Indian name of Thomas River is 
Tochtlas* , the lake in which its eastern branch rises being named Tus- 
tles-to } the source of its western branch Til-e-i-tsho. These hikes and 
connecting rivers are indicated by broken lines on the map, from 
Thibert’s account and the Indian sketch of the country, combined with 
the observed positions of several of the mountain ranges. 

The mountains to the north in which these rivers rise, were too d is- Mountains to 
tant to enable us to fix them with any great accuracy from points oc- 
cupied by us on Frances Lake, but the whole country in that direction, 
from such views as were obtained of it, appeared to be rugged and big*h* 

It was with great regret that we were obliged to abandon the idea of 
exploring these rivers further, but the summer was already so far ad- 
vanced, that this was impracticable, in view of the journey still before us. 

The water of Frances Lake is clear and of a pale, brownish tint, and 
the lake is evidently very deep in its upper portions, though rather 
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Rock exposures shallow where encumbered by the morainic accumulations already 
alluded to. llock exposures are, as a rule, quite unfrequent along its 
shores, which are generally composed of gravel and sand. At the time 
of our visit it was about six feet below its extreme high-water level, 
and it does not appear to be subject to very great fluctuations. Drift- 
wood is very abundant along some parts of the shores, particularly in 
the west arm, and it is probable that much of this is brought down by 
the river entering at the head of this arm. Lake-trout, white-fish, 
pike and suckers were found in the lake in considerable abundance. 

^Hudson The site of the old Hudson Bay post is just above the narrow entrance 
to the east arm, on the edge of the bank, facing westward. Though Mr. 
Campbell had given me an accurate description of its position, it was 
so completely overgrown with bushes and small trees, that it was dis- 
covered with difficulty. The outline of the old stockade, with bastions 
at the corners, is still visible, though all traces of the structure itself 
has disappeared. This post has been abandoned since 1851. 

Forest. All the lower country about Frances Lake is well wooded, and the 

mountains are also covered with forest, save where exceptionally steep 
and rocky, to a height of at least 1500 feet above the lake, while trees 
of smaller growth extend in the valleys considerably higher. The 
most abundant tree, here as elsewhere in the region, is the white 
spruce (Picea alba). It frequently attains a diameter of two feet, 
growing tall and straight on low ground and in sheltered places. The 
black spruce ( Plcea nigra) is also abundant. The larch ( Larix Ameri- 
cana) is characteristic of damp, cool, northern slopes, and birch ( Betula 
papyrifera) is moderately abundant, though not large. The shores, and 
particularly the delta-flats at the mouths of streams, are characterized 
by groves of cottonwood (probably all referable here to Populus bal- 
samifera) and black pine {Pinas Murrayana'). 

Burnt country. Large tracts of country have been burnt over, many years ago, and 
extensive recent tires have swept the western side of the upper part of 
the east arm. Whore a second growth has had time to spring up, it 
consists generally of mixed spruce, aspen and birch. Alders are com- 
mon, but scarcely arboreal, along the borders of the lake. In the 
middle of July thickets of wild roses were seen in many places in full 
bloom. 

General aspect Taken as a whole, the growth of the forest and appearance of the 

of country. country is remarkably pleasing, considering the high and northern posi- 
tion of the lake. The only characteristic difference of the woods here, 
as compared with those of the interior of British Columbia about the 
54th parallel, is the great abundance and depth of the soft, mossy and 
lichenous floor which is everywhere found in them. The trees are 
also often well bearded with moss, affording evidence of a continuously 



PAW&OK.] 


FRANCES LAEvE ANI> VICINITY. 


113 B 


moist atmosphere, to be accounted for by the almost daily occurrence 
of light showers and the great prevalence of clouded shies, which was 
found throughout this part of the country. As before noted, however, 
the snow-fall e an not ho great, no r is there any indication that the 
total annual precipitation is very considerable. 

The infrequency of rock exposures along the shores rendered it dif- Geology of 
fieult to obtain any connected idea of the geology of the lake, both “ 
arms of which appear, however, to occupy valleys excavated along the 
strike of comparatively soft black and greyish glossy schists, which are 
often calcareous and frequently interbedded with bluish limestone. In 
lithological appearance these rocks resetdble those of the Cambro- 
Silurian, in which graptolites were found on Dense River, though no 
fossils were obtained here. The strike is parallel, so far as observed, to 
the directions of the arms, the prevailing dips being westward on 
the west arm, eastward on the east arm. The character of the harder 
and doubtless older rocks which occupy the centre of the anticlinal 
thus formed and compose Simpson’s Tower and connected hills, was 
not ascertained. 

The high rugged cent ral parts of the Too-tsho Range are composed Quartz veins 
largely or entirely of grey granite, pebbles and boulders of which are 
everywhere abundant, and particularly so along the beaches of the 
east arm. There is, too, a notable abundance of quartz along all the 
beaches of the lake, this material being derived from innumerable 
veins which traverse the schists in all directions, though most often 
found parallel to the bed ding-p lanes, and generally assuming forms 
more or less lenticular. The largest of these are often several feet in 
width, and those seen in the canon of the Finlay son, near its mouth, are 
of workable dimensions, if only moderately rich in gold. Specimens 
of quartz veins, containing some iron and copper pyrites, from the east 
side of the east arm about midway up it, were found to contain 
traces of gold on assay by Mr. Hoffmann. 

In general appear ance the rocks of Frances Lake very closely resem- prospects for 
ble those from which the rich placer gold deposits of Dense Lake are gt>klmimn ^ 
derived, and they are probably of about the game age. Several 
u colours to the pan were obtained from surface gravel at the mouth of 
Finiayson River, which struck me as specially promising in aspect 
and there seems to he no reason why some of the streams flowing 
across the schistose rocks into the lake or in its vicinity should not 
prove to bo richly auriferous* This entire district well deserves care- 
ful prospecting. After my return to the coast, in the autumn, I ascer- 
tained from Charles Monroe that he and some other miners had actu~ 
ally done some prospecting in the vicinity of the lake at the time 
when tho Ca&siar mines were yielding largely, and the more enter- 
S 
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prising' men were scouring the country in search of new fields. Ho 
reached the lake from. Cassiar by the same route we had followed. On 
comparing notes we found that he had worked for a short time at the 
mouth of the Finl&yson, where he found the gravel to pay at the rate 
of ffiom $8 to $9 a day. 

Country between Frances Lake and Pelly JRiyer. 


Proceedings at We reached Frances Lake an the morning of the 8 th of July, and 
Frances Lake, biid wo been able to find any local Indians to serve as guides and assist 
in carrying over our stuff, we should have proceeded at once to the 
best point for that purpose and continued our journey overland 
toward the Pelly. As it was, it became our first object to endeavour 
to find the trail used many years previously by the Hudson Bay Corn- 
pay, of which a general description had been furnished by 3Ir. Camp- 
bell. This necessitated a careful examination of the west shore of the 
west arm to its head, which enabled us to identify, with tolerable cer- 
tainty, the stream which Campbell had named the Finlay son. It was 
supposed that the Indians might have employed the same route in the 
periodical journeys which they were known to make from the Felly 
down the Frances to the little trading post at the mouth of the Lease; 
but though the remains of an old log cache of the Hudson Bay Company 
were eventually found, together with the nails and iron work of a large 
boat which bad evidently been burnt on the beach near it, no sign of a 
trail could be discovered. It thus appeared very doubtful whether 
wo should be able to make our way across to the Pelly, with suffi- 
cient provisions and the necessary instruments for the continuation 
of our survey in the Yukon basin. 

In order to exhaust the possibility of obtaining further assistance 
before making the attempt, I made a light trip in one of our boats 
round into the east arm, which was known to exist from Campbell's 
report, but the narrow entrance to which bad not even been observed 
on our way up the lakes. This also enabled me to sketch the east arm, 
but no Indians were found • in fact, we discovered traces of only a 
single camp which had been made during the same summer, most of 
the Indian signs being two or more years old. 

All that now remained to be done was to make the best of our own 
resources. We, therefore, went carefully over all our stuff, separating 
out everything which was not absolutely essential, and making up the 
remainder In packs, together with as much food as could be carried. 
This done, we stowed a great part of our camp equipage, together 
with some provisions, in a strong log cdche y which was constructed for the 
purpose in the bay immediately south of the mouth of the Fmlayson, 
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and moved round to the north side of the delta of that stream, to what 
we believed to be the best point from which to start* Wo then hauled 
out, our two boats, and on the 17th and 18th of July carried our remain- 
ing stuff to a point some miles up the Finlay son and above the canon 
and cascades, which render its lower part utterly impassable* Here Difficult land 
we set up the Osgood canvas boat, which we had also c&mecT over. camas ®* 

Into this a portion of our stuff was put, and two of our Coast Indians 
were instructed to endeavor to track it up the shallow and winding 
stream, while the rest of the party found their way as best they could 
along the valley, with heavy packs. The walking was extremely 
fatiguing on account of the deep moss, alternating with brush and t 

swamps, and as in addition, the weather was very warm and the 
mosquitoes innumerable, our r ate of progress was slow. On arriving 
at the forks of the stream we un fortunately took the wrong branch 
for several miles, leading to some loss of time, but we eventually 
reached a lake which we recognized as Finlayson Lake, on July 
24th. The canvas boat did not arrive till the evening of the next day, 
as great difficulty was met with in getting it up the shallow stream, 
which was badly blocked with fallen trees. In the meantime, observa- 
tions for latitude and time were taken, and a raft was constructed 
on which the stuff might be floated to the head of the lake, which 
lay in the general direction of our route. 

The lake proved to be nine miles and a-half in length, and near its ^ l ] { ; i i J. S00 j^ ke 
head we again found the ruins of a Hudson Bay cache, but no appear- 
ance of a trail. Having selected the most promising looking place from 
which to continue our journey, we took out the raft-sticks, in order 
that they might remain dry and serviceable for our Indians on their 
return, and made a second small cache of provisions. The Osgood 
boat being almost worn out by its hard usage on the Finlayson, and 
being besides quite too heavy to carry overland in addition to our 
other stuff, was also drawn up and abandoned. 

Soon after leaving the lake we fell upon small streams which evi- Roach the 
dently drained toward the west, and about noon on the 29 th of July lJppet Peily ‘ 
we had the satisfaction of reaching the bank of the Felly Fiver. 

From this place our five Coast Indians were sent back with instruc- 
tions to take back to Mr. Feed, at Lease Lake, the articles left in the 
cache on Frances Lake, and this duty, we subsequently learned, they 
faithfully performed. 

Having constructed a canoe from the canvas brought over for that 
purpose, we began the descent of the river on the 1st of August. 

The above is a summary of our proceedings from Frances Lake to Probabk 
the Felly. I now feel convinced, that if we had had Indian guides, we bettQr TOute * 
might in all probability have shortened the land carriage and possibly 
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have found a travelled Indian trail, by following up the waters tributary 
to the west arm of Frances Lake. It remains to give some notes of 
the countiy actually traversed. 

Though the region between Frances Lake and the Felly may be 
desci^bed as a mountainous one, no very high summits were seen, the 
elevations being, as a rule, rounded and regular in outline, and form- 
ing broad, plateau like areas above the timber-line in some places* 
The Too-tsho Mountains, which run along the east arm of Frances 
Lake nearly duo north, appear to turn more to the westward beyond 
the head of the lake, but the line of travel followed toward the Felly 
still diverged rapidly from this, the culminating range of the district, 
and the general direction of the principal ridges in the vicinity of the 
Finlayson River is not far from eas Land-west. 

It is probable that the general character of the country here met 
with fairly represents that of a wide belt to the west of the 
Frances River and north of the Liard, including the Campbell 
and Simpson Mountains and their vicinity. The mountains are 
about equal in altitude to those last mentioned, averaging from 
5000 to 6000 feet. The country is traversed by wide, wooded 
valleys, of which that occupied by the Finlayson is here the 
principal. The climate evidently becomes less moist as Frances 
Lake and the vicinity of the Too-tsho Mountains are left, and 
dry, gravelly tcrrace-flats, with Finns Murrayana 7 are uot uncommon 
on the upper part of the Finlayson. Larch was observed in places for 
about half the distance up the river toward Finlayson Lake, but was 
not seen further west. White spruce is still the most abundant tree, 
and grows as large as along Frances Lake. The black spruce also, 
however, occurs, and Abies subatpina becomes the common and charac- 
teristic tree near the upward limit of forest growth on the mountains* 
which here occurs at about 4200 feet. Grassy swamps arc found in a 
number of places, and a good growth of grass is also met with, where 
areas have been denuded of forest by successive fires, so that should it 
ever become desirable to use horses on t his portage, they might be main- 
tained without difficulty. 

The lower part of the Finlayson for about four miles, near its 
mouth, forms a series of rapids and small cascades in a narrow 
rocky gorge, making in this distance a total descent of 300 feet to 
the lake. Above this canon it is rapid for several miles, with 
gravelly bars, and quite shallow, but further up it becomes a narrow 
and often deep stream, flowing between muddy or sandy banks* 
At twenty-two miles from its mouth it divides into two nearly equal 
branches, tho northern of which comes from McEvmj Lake, the south- 
ern from Finlayson Lake. Each of these stream^ at their confluence. 
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is from twenty-five to thirty feet in average width and about two feet 
deep. The northern branch, however, soon becomes shallow, rapid 
and stony, while that coming from Finlayson Lake is extremely 
crooked, winding in all directions in a flat valley about a mile in width, 
and is besides, as already mentioned, very badly blocked by fallen 
trees. 

From the summit of an isolated, bare topped hill, which occupies the y iew from a 
angle between the two streams, and rhes about 1200 above the yah mountain 
leys, an excellent view of the surrounding country was obtained. To 
the north-eastward, broken masses of high, rugged mountains, patched 
with snow, limit the horizon. These are evidently connected with 
the Too-tsho Range, but appear to form an irregular western spur, 
which is not continued to the west of north. The intervening district, 
as well as the whole country to the south, is occupied by bare- topped, 
rounded mountains and ridges of less elevation. Amid these hills the 
round or flat-bottomed valleys of the streams extend, showing here and 
there the paler green of a patch of meadow. The most remarkable 
feature is, however, a tract of low. level country, in which McEvoy 
Lake and the head of Finlay sou Lake lie. This runs nearly due east- 
and- west, and appears to continue in the former direction till it inter- 
sects the northern continuation of the valley of the west arm of 
Frances La Eve, and is also observable to the west of t he head of Fin lay- 
son Lake. It is intersected throughout Iry numerous small lakes or 
ponds and swampy meadows. 

Finlavson Lake ( Tle-t lari' -a~f soots of the Indians) is nine miles and Character of 
. ; „ , . . Hnl ay sod Lake 

a-half m length and rather irregular in form. Its elevation above sea- 
level is 3105 feet, as determined by our barometer readings, and it may 
be regarded as occupying the summit of the watershed between the 
Mackenzie and the Yukon, as no stream of any importance enters it. 

The country about it is all rather low, but is diversified, to some extent, 
by wooded ridges and hills, which rise highest near its upper end. The 
water is apparently shallow throughout, and had, in consequence, a 
much higher temperature than that of Francos Lake. It is well 
stocked with white-fish and lake trout, and also, no doubt, with the other 
species found in Frances Lake. A dead amia, eighteen inches 
long, was also found on the shore. 

The immediate shores of the lake are generally quite low and often 
swampy, and the country is covered with small, poor timber, much of 
which has been killed by fire. A pretty well marked terrace, at 100 to 
150 feet above the water, runs nearly all round the lake, and at the head 
are irregular, low, lumpy ridges and islands, which evidently repre- 
sent moraine accumulations. No rock-exposures were anywhere seen 
along the lake-shore. 
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The witer- The distance from the head of the lake to the nearest point on the 
shed- Pel fe in a straight line, is about fifteen miles, but the low tract of 

country already referred to runs some miles to the south of such a line 
for the greater part of the way. The actual watershed in this low 
country is probably not fifty feet above the lake, but there is no evi- 
dence that the lake ever discharges toward the Pfelly. Its height above 
sea-level is about 3150 feet. Small streams rising to the west of the 
lake, flow together to form a respectable brook about half way across. 
This occupies a wide, terraced valley, the ridges bordering which 
gradually diverge as the Pelly is approached, and the river itself is 
bordered by undulating terrace-flats several miles in width. 

Country west of On ridges west of the head of Fin lay son Lake Abies subdlptna becomes 
Finlay son Lake mQ( ^ er ately abundant, but the white and black spruce are still the 
characteristic trees, and the former is well grown in sheltered valleys. 
FT o larch or black pine were seen on this part of the portage. The 
western yellow pond-lily (Nuphar polysepalum) was observed in great 
abundance in a small inlet of Fin lay son Lake, and on the hills beyond 
Polymmeum pulchellum and Mertensia panieulafa , with Potmtilla fruti- 
cosa , were noted as specially abundant flowering plants. The vegeta- 
tion in the vicinity of the Pelly was much further advanced than auy 
we had yet seen, and the climate of the valley is evidently more favor- 
able than that of the watershed region. The soil of the river-terraces 
Is a fine, silty material, which, judging from the luxuriances of plant 
growth, must be very fertile. 

In consequence of the width of the valleys and the mantle of drift 
deposits, few rock-exposures were met with along the whole route from 
Frances Lake to the Pelly, and those examined consisted wholly of 
schists or schistose argillites, associated with cherty quartzites in some 
places, and generally of blackish or grey colors. The gravel wash in 
the various smaller streams and the rock debris met with on slopes of 
hills and elsewhere, consisted also predominantly of similar materials, 
and it would appear that the whole of this country is underlain by 
rocks resembling those described on Frances Lake and part of the 
river of the same name. A reddish argillite was noted as locally 
abundant in some streams entering the Finlay son on the south. 
Pebbles and small boulders of grey granite are not uncommon, but all 
appear to have been transported from a distance. In addition to the 
Finlayson Lake rocks above described, the gravel beaches on Fin lay son Lake show 
numerous fragments of grey-blue limestone, some of which contain 
obscure fossils. Green serpentine, like that of the vicinity of Lease 
Lake, and exhibiting minute vein lets of serpentine-asbestos, also a few 
pebbles of reddish serpentine, were also noted here, and fragments of a 
peculiar white quartz-porphyry are not uncommon. Large pieces of 
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the same stone were afterwards found on the hills to the west of the 
lake, but it was not anywhere seen in place. Quartz- vein -stuff is 
everywhere very abundant, and on the ter race overlooking the Fi nlay- Massive quartz, 
son, on the north side, three miles below the lake, a large mass of 
quartz occurs i n place. The extent of this mass of quartz could not be 
ascertained, as it protruded from the soil only in isolated spots over an 
area several hundred feet in length and breadth, A few specimens 
were collected, but on assay proved to contain neither gold nor silver. 

One of the most notable features of this watershed region is the Superficial 

. ° deposits of the 

great quantity of dotrital material or drift with which the whole ^watershed, 

covered. On the lower part of the Finlayson, irregularly bedded, 
clayey, gravel deposits, containing large glaciated stones and resem- 
bling boulder clay, were seen ; but elsewhere stratified gravels and 
sands are generally shown in any scarped banks which occur. Well 
rounded gravel was found scattered over the very summit of the iso- 
lated mountain at the forks of the Finlayson. above referred to. at a 
height of 4300 feet above the sea, the material being of varied origin 
and including granite. No distinct terraces were found on this moun- 
tain, but terraces were noted further down the valley on the slopes of 
higher hills, at a height equal to, or greater than, that of this place. 

The evidence appears to be conclusive that a body of water in later 
glacial times extended quite across the Pacific-Arctic watershed in this 
region, standing at a level more than 1000 feet above it. Glacial 
stria tion, in a bearing parallel to that of the valley, was noted on the 
surface of the quartz mass previously alluded to, but the direction of 
motion of the ice could not be determined. 

Upper Pblly Ptybr, 

Our first camp on the Polly was situated in lat. 61° 48' 52", long. Upper Polly 
131° OF 06", the height of the river being at this place, as approx! 
mately determined from the mean of a number of barometer observa- 
tions, 21165 feet. The river is here 326 feet wide, with a current 
slightly exceeding two miles and a-half an hour, and a middle depth of 
seven feet. An approximate estimate of the discharge placed 
it at 4898 cubic feet per second. The river had evidently fallen 
very considerably since the early summer and was probably 
at or below its mean stage. The water is here nearly clear, 

with a light brownish tinge. From explorations made at the 
time of the existence of the Hudson Bay post, as well as from 
Indian report, the river is known to be navigable by boats for a 
considerable distance above this point, and to rise in two lakes, the 
position of which is approximately indicated on the map, according to 
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Mi*. Campbell’s sketch. Our camp was about two miles above the 
mouth of the stream which has already been mentioned as rising on 
the portage near Finlay son Lake, at the angle between which and the 
Pelly the old post named “ Polly Banks” was situated. We saw no trace 
of the buildings which formerly existed, though the old site might, no 
doubt, have been determined by a little search, had we thought it 
worth while to devote the necessary time to it. 

“ Pelly Banks ” to Hoole Canon. 

From our initial point, above mentioned, to Hoole Canon and 
Canon, is a distance of thirty-one miles in a straight line, the direction 
of which is a few degrees north of west. The river, however, forms a 
wide curve to the south of this line, and is besides very tortuous in 
detail, the actual distance, following its course, being fifty miles. 
The main orographic river-valley is here not confined, as is so often 
the case, between parallel ranges of mountains. There is on the contrary 
a wide tract of irregularly hilly country, which is bounded to the south by 
a well-defined mountain range at a distance of ten to twelve miles. 
This range is crowned by a series of square-outlined pyramidal peaks, 
which are probably composed of stratified rocks. It is proposed to dis- 
tinguish it as the Pelly Range. To the northward, no definite bound- 
ary to the low hilly region can be seen. The actual trough in which the 
river meanders, howqver, is scarcely more than a mile in average 
width, and is generally bordered by terraces a hundred feet or more in 
height. 

Thirty-three miles, by the course of the river, below our starting 
point, a tributary comes in from the mountains to the south- 
ward, about fifty feet wide by one deep, and very rapid. This is iden- 
tified as Hoole River.* Its water is bluish in tint, and clearer than that 
of the Upper Pelly, which by this time has become slightly turbid from 
material derived from its soft, silty banks. The river, between our 
first camp and Hoole River, has a rather moderate current, scarcely 
exceeding four miles and a-half an hour, though with several little 
‘‘rililes ” or small rapids. 

Just below the mouth of Hoole River is a rapid about 600 feet 
long, with a total fall estimated at about ten feet. There is an easy 
portage on the right or north bank, but a fair-sized boat might run 
through without danger at most stages of the water. As a precaution- 
ary measure, we lightened our canvas canoe, of the behavior of which 

• So named by Mr. Campbell after his interpreter. Mr. Campbell, on his original sketch 
and on Arrowsmith’s map, in the construction of which it was used, has named a number of 
the tributaries of the Pelly. It has been found difficult to identify some of these, but all have 
been placed on the accompanying map, after a careful comparison. 
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in bad water we had had at the time no experience. From this rapid 
to Iloolo Canon the water is swift, and there are several little rapids. 

The banks and beaches of the Felly above Hoole River, are gen- 
orally silty or muddy, though the strength of the current is sufficient 
to produce well-washed gravel-bars in mid -stream. Below that point 
the banks and beaches are also as a rule gravelly. In conformity with 
the swifter flow of the stream. 

The banks along the south side of this part of the river, are for the Vegetation, 
most part densely wooded, and where shady and damp the growth of 
timber is small and scrubby, with much black spruce. The banks on 
the opposite side are very different in appearance. Those above 
Hoole River show numerous open, grassy patches, and below that 
place grassy slopes preponderate over the wooded area, the grass 
having the characteristic growth and dry, tufted appearance of il bunch- 
grass, 5 ' The trees are similar to those found along the rivers previously 
described, except that Pirns Murray ana and larch do not occur, and 
but a single white birch was noted, near the mouth of Hoole River. 

Groves of cottonwood of medium size cover some of the flats. In one Frgzen 50 u. 
or two hanks into which the river was cutting, and where the surface 
was covered with a dense, mossy growth, frozen soil was observed. The 
depth to which it extended could not be ascertained, as it went below 
the water-level of the stream. 

Above the mouth of Hoole River the rock exposures are few and Rof ' ks 
, „ 1 represented 

inconsiderable. Hear the mouth of Campbell Creek a yellowish- 

weathering irregularly silicided dolomite was observed in several low 

outcrops, together with green-grey, slightly lustrous schists, ami 

similar schists were seen in one or two other places on this part 

of the river. The composition of the gravel of the river-bars 

may be accepted as indicating in a general way the character of 

the formations of the drainage area of the upper river. These include 

fragments of schists, quartzites and argillites of the same kind as 

before described on the Frances, with grey, fine-grained limestone, 

some pieces of coarse white marble, and occasional small pebbles of 

the same peculiar quartz-porphyry seen on Finlay son Lake. There 

are also represented several varieties of granitoid rocks, the most 

abundant of which has a coarse gneissic lamination, with whitish 

or greenish mica and large, white, purphyritic felspar crystals, 

round which the layers of the rock bend. This peculiar granite or 

gneiss is probably derived from the bead-waters of the main river, and 

often occurs in large boulders, which can scarcely have been carried 

by the stream, and have probably been transported during the glacial 


122 b 


YUKON DISTRICT AND BRITISH COLUMBIA, 



Basaltic area. At the rapid at the mouth of IIoolc Elver low bluffs of dark-brown 
basalt appear, and the same rook crops out in several places further 
down the river, extending probably to within two miles of Hoole 
Canon, though the lower exposures have rather a dioritic appearance, 
somewhat different from those first noted. The horizontal extent of 
this local development of basalt is approximately indicated on the 
map, but as the country to the north is here all low, its limit in that 
direction is entirely hypothetical This is probably the first occurrence 
of basalt on the river, as no basalt pebbles were seen above this place. 
The basalt is often amygdaloidal or vesicular, and contains chalcedony, 
caleite and some fibrous zeolite, but is scarcely at all columnar. 

Scarped banks. Above the mouth of Hoole River, frequent scarped banks exhibit 
white or grey bedded silts, associated with or underlain by stratified 
gravels, with a dark- grey, earthy matrix. These latter deposits often 
hold large boulders, and observations made further down the river 
appear to show that they represent the boulder-clay. 

Between Hoole River and the canon, the silts are scarcely seen in 
the banks of the Felly, being replaced by gravelly and coarse sandy 
deposits. 


Hoole Canon to Boss River, 

Hoole Gafioiu At Hoole Cation, the river makes a knee-like bend to the north- 
eastward, and is constricted between rocky banks and cliffs about a 
hundred feet in height. These render it impracticable to use the line, 
and as the water is very rough and dangerous, it was found necessary 
to carry not only all our stuff, but the canoe as well, to the lower end 
of the canon. The distance by the river is about three-quarters of a 
mile, by the portage half a mile, the highest point being one hundred 
feet above the river. The portage is on the south side of the river, 
and we found traces on it of skids which had been laid by the Hudson 
Bay Company many years ago, but no sign of its having been employed 
by the Indians, who in all this district generally travel by land, making 
rafts when they are obliged to cross any of the larger rivers, 

R.o&s River, Sixteen miles and a-half below the canon in a straight line, or 
twenty- three miles by the course of the Polly, is the mouth of 
a river which is identified as the Ross River of Campbell* This 
stream, which comes from the north-eastward, is to all appearance as 
nearly as possible equal in volume to the Felly, having a width of 290 
feet, with a current of four miles and a-half an hour. Its water is tur- 
bid and milky, and colder than that of the Felly, leading to the belief 
that it is not derived from lakes like that stream, or that if lakes do 

* So named after Chief Factor Donald Ross, 
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occLir on its upper waters, they are much less in area than those of the character of 
Polly. Its size would indicate that it may rise in the same distant cowntr ’ 
range with the Pelly, but no long view was obtained up its valley, 
which is narrow and bordered by high, steep hills at its mouth. Mid- 
way between the canon and the Ross, Ketza River* a swift stream, 
about fprty feet by one foot, joins from the south. Like other streams 
from that direction, it carries clear, blue, mountain water, and brings 
down quartzites, argillites and schists of the usual character, together 
with a great abundance of quartz-gravel. 

The Felly, between the canon and Boss River, is swift throughout, 
with, numerous little rapids. To the south of the river there is still a 
wide extent of low, wooded country between it and the continuous 
range before referred to as the Polly Mountains, To the north the 
view is more limited, particularly near the mouth of the Ross Elver, 
owing to the Existence of a long, steep ridge, parallel to the course of 
the Pelly, add from ftVlQ to 800 feet in height above it. The southern 
face of thik ridge, which is cut through by the Boss River, is more 
than half, open grass land, and would afford excellent pasturage. 

The rocks of lloole Canon and its vicinity are chiefly white marble, 
associated and inlerbcdded with grey and black chcrty-looking quartz- 
ites, which are often l bin- bedded and sometimes rather schistose, and 
precisely resemble the Cache Creek quartzites of southern British 
Columbia. Further down the river are occasional exposures of green- 
ish and grey schists and schistose argillites. The rocks along this 
part of the Pelly strike nearly parallel to its main direction, or about 
north-west by south-east, and are either nearly vertical or have dips to 
the south-westward. Stratified gravels are seen in a few places in 
scarped banks, but silts are not here specially characteristic. 

Ross River to G lent if on River, 

From the mouth of Eoss Hirer to the Glenlyon River, the general 
course of the Pelly is almost direct, on a bearing of N, 50° W. ? the dis- 
tance being sixty-four miles. In consequence of the number of minor 
flexures in the stream, this is, however, increased by the river to eighty- 
two miles. Ten miles below the Eoss, following the river, a stream. Lapie 
River } j sixty feet wide by one foot deep, and resembling in its general Lapie Rl ™ r - 
character and colour of water Houle and Ketza rivers, comes in from 
the south. Twenty-three miles from the same point a smaller tri- 
butary joins from the north, which is supposed to be the O rehav of Orcbay River* 

*So named by Campbell, after one of his faithful Indian companions ; not Kel/.as, as shown 
on Arrowsmi til’s map of 1854. 

t This stream was not named by Campbell. I call it Lapie River, after one of his Indians, 
he having given the name of the other CKetaaJ to a neighboring tributary. 
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Campbell. This is about twenty feet wide by six inches deep* and carries 
clear, brownish water, doubtless derived from a lake or Lakes* Ten 
miles further, on the same side, is a valley running to the north, which 
probably brings in a moderate sized stream. But this falls into a 
slough, behind islands, and was not seem 

Alt the way from the Ross to the Grlenlyon the Felly is closely bor- 
dered on the north by ridges and hills of considerable height, which 
become mountains of 4000 to over 5000 feet before the last-mentioned 
stream is reached. These entirely preclude any outlook over the 
country on that side. To the south, the important and well-marked 
Felly Range is continued to a point opposite the Orchay River, where 
it appears to terminate in a group of mountains lower than those of its 
eastern part, but still from 5000 to 0000 feet in height* These are 
situated at a distance of about six miles back from the river, the inter- 
vening country being occupied by lower, wooded hills and broken coun- 
try* The forms of the mountains are rather bold, consisting of steep 
crests and ridges, with intervening narrow, V-shaped gorges, and they* 
appear to be grassed or covered with low, herbaceous growth, giving 
them a general greenish tint. There are few bare, rocky summits, 
and the whole appearance is that of a range shaped by normal pro- 
cesses of denudation from schistose or other crumbling rocks of a 
stratified character and nearly uniform hardness. They still carried 
a few patches of old snow on the 4th of August. The higher portions 
of this range to the eastward, present a rougher and almost serried 
outline, but there are not even there any exceptionally high points, 
and the slopes of the peaks are extremely uniform* Beyond the west- 
ern termination of this range, for a distance of about twenty miles, no 
mountains were seen to the southward from the river- valley. From 
the fact that evidences of a more humid climate were found along the 
corresponding length of the river, it is highly probable that a some- 
what important gap occurs in this direction, of sufficient width to 
admit the entrance of the moisture-hearing winds. The greater humid- 
ity of this part of the valley is particularly marked by the densely 
wooded character of the slopes on the north side of the river. 

Beyond the gap above referred to, a low mountain-range appears on 
the south side of the river, not in line with that last described, but 
quite close to the river, which here, for a number of miles, flows in a 
valley between two mountain axes* 

The Felly, for rather more than half the distance between the Ross 
and Glenlyon, continues to be pretty swift, and is much di vided among 
islands and gravel-bars; the remaining part is comparatively tranquil, 
with the exception of the rapids in the immediate vicinity of the Glen- 
lyon. The forest growth throughout is much like that previously 
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described, save that the birch is now Moderately abundant, and the Black pine, 
black pine (P. Murray and) appears, coming in first on dry northern 
slopes thirteen miles eastward from the Glcnlyon. Cottonwood, aspen, 
alder, spruce and willows are the prevailing trees on the river-fiats, 
which are usually about ten feet above low-water level. Frozen soil 
was again seen in several places along the shady side of this part of 1 ' volm 30lL 
the river, extending from about eighteen inches below a mossy and 
peaty sod to the water-level, with a depth of ten feet or more. Some 
of these banks were being rapidly undercut by the water, which 
thaws the soil wherever it comes in contact with it, and causes large 
masses, with the superincumbent sod and trees, to fall into the stream. 

The rapids above alluded to as near the Glcnlyon are two in number. Rjip | di 
The first occurs in an g-shaped bend about two miles east of the Glen- 
lyon ; the second just below the mouth of that stream. The upper 
rapid is wide and rather shallow, with some rocky impediments. It 
is easily run with a canoe, but at low stages of the river, doubtfully 
passable for a steamer, unless of light draft. The current in the second 
rapid strikes full on the face of a rocky bank on the right of the river, 
and forms a heavy confused wash in consequence, but is otherwise 
unimpeded and deep* 

The rocks seen along the Felly, between the Ross and Gleidy on, Geological 
while resembling in a general way those previously described, differ £eitinL * 
in their greater alteration and in the evident importance in their com- 
position of products originally of volcanic origin. The most abundant 
are blackish-grey and greenish quartzites and schists, often more or 
less micaceous, and in places passing into true mica-schists. Three 
ami &-half miles west of the Ross River, on the left bank, are exposures 
of massive, dark, leek-green serpentine, associated with green serpen - 
finous and quartzose schists, and aspotted white and green rock, which 
may be a much decomposed diabase or diorite. One portion of the 
bank shows at least a hundred feet in thickness of nearly pure serpen- 
tine, but no asbestos veins were seen Ifere. Thirty-six miles west of 
the Ross a very peculiar purplish felsite was noted. It is schistose and 
slightly micaceous in the division planes, besides being porphyritic 
with irregular white felspar masses. Four miles east of the Glen lyon? 
a close-grained, banded, white- and-grey felsite occurs, in a much shat- 
tered exposure, and is probably a fine, altered volcanic ash. All those 
rocks evidently form members of a single series, and though with 
numerous local irregularities, strike in a general way parallel to the 
course of the river. The circumstances tend to show that they arc on 
the whole strati graphically higher than those seen further up the river, 
but it is not certain that the dips are normal. 
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The most interesting fact developed on this part of the Polly is, 
however, the occurrence of roots of Laramie or Cretaceous age. These 
were noted in a single low exposure on the south side of the river, 
twenty-seven miles and a-haif west of the mouth of Ross River. They 
consist of black carbonaceous or possibly plumbaginous shales, rather 
hard, and interbedded with grey-brown sandstones, the whole dipping 
nearly due south at an angle of forty-five degrees. Rut this single 
occurrence of rocks of this character was found, and no rocks are seen 
for several miles up or down the stream, so that the area characterized 
by the formation to which they belong is uncertain. Sir William 
Dawson writes as follows of the fossils obtained here: — u The few 
specimens examined are full of impressions of dicotyledonous leaves, 
much crushed and imperfect. One has the venation of Coryhis Mae- 
Quarrii (Forbes), Another seems to be a Juglans, near to J. acuminata 
(Braun). Both of these species are said by Heer to occur at English 
Bay, Alaska, and also on Mackenzie River* The determinations can- 
not, however, be considered as certain.” 

Fine sections of the drift deposits frequently occur along this part 
of the Felly River, forming scarped banka from eighty to a hundred and 
fifty feet in height, and at times a quarter of a mile or more in length. 
The stratified gravels, with grey or brownish earthy matrix, which 
have previously been described, were seen just above the mouth of 
Ross River to be interbedded with and overlain by silts of the usual 
character. A few miles below the Ross they were first seen in associa- 
tion with indubitable boulder- clay, and thence down stream, the earthy 
or clayey gravels and boulder-clay form the lower portion of most of 
the scarps, being capped by bedded silts, which in some places are 
fifty feet in thickness. The stratified earthy gravels and boulder-clay 
are interchangeable and may be considered as constituting a single 
formation. These gravels are sometimes interbedded with rude 
layers of boulder-clay, while in other sections they occur in the 
bottom of the bank, with massive-looking boulder-clay above them, 
and in yet other instances these conditions are reversed, and the 
gravels pass above into the bedded silts, which everywhere constitute 
the upper member of the glacial series. When the matrix of the 
gravels becomes clayey, they closely resemble boulder-clay in composi- 
tion, but do not often hold such large stones as the latter occasionally 
does. The stones of both the gravel and the boulder-clay are more or 
less completely water-rounded, and striated stones were seldom seen 
along the river. The gravels above referred to are quite distinct from 
the old river-valley gravels, which also occur at various levels, some- 
times as the highest member of the section in scarped banks, in other 
cases forming the substratum of river-flats. With the appearance of 
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tlitu boulder-clay the scarped banks begin to assume a characteristically 
castellated appearance, standing often in series of nearly vertical 
buttresses and pillars, with deep intervening gullies* 

G Ienlyon River to Maemllan River. 

For the purpose of description, l lie next convenient length of the 
Upper Felly which may be taken, is that extending from the Glenlyon to 
the Macmillan River,* This again naturally subdivides itself into two 
parts, the first with a general bearing of N. 53° W* 3 twenty-eight miles 
and a half, in continuation of the general course of the upper river, the 
second about K. 77 Q W. thirty -three miles. The total distance, 
following the course of Ihe river, from the Glenlyon to the 
Macmillan, is ninety-one miles. The tributary streams in this tributary 
distance, again measuring by the course of the Polly, down stream, 
are as follows : — Glenlyon River, forty feet by one foot. Eight miles 
and a-half below, stream on the north, sixty feet by six inches. Twelve 
miles, tributary from the south, twenty feet by three inches. Seven- 
teen miles, on the south, dry torrent bed. Twenty miles and a-half, 
on the south, ten feet by three inches Thirty miles on the north, 
thirty feet by six inches ; the Earn River of Campbell. Forty-seven 
miles on the south, thirty feet by three inches ; probably the Turn- 
mcl River of Campbell* From this point to the Macmillan no tri- 
butary streams were observed, the country to the northward evidently 
draining toward the last-named stream, and that to the south, at no 
great distance, being in all probability within the drainage-basin of 
the Lewes. 

The above estimates of the sizes of the streams refer to the date at 
which we saw them, in August, when most appeared to be at or near 
their lowest stages. For about twenty miles below the Glenlyon 
River, the Felly is more than usually free from abrupt bends, and few 
islands are met with. It is bordered to the south by a range of 
mountains, which may be named the Glenlyon Mountains } the highest Glenlyon 
points of which somewhat exceed five thousand feet. Lower" 
irregular hills border the north bank, and these, as usual, show 
extensive grassy slopes on the southern exposures* At the distance 
just mentioned from the Glenlyon, the river turns abruptly to th 0 
north ward, "making an 3~ s b aped bend, and cutting completely through 
the judge which has previously bounded it on that side. After a The Detour* 
sinuous course of about fifteen miles (about midway in which it 
receives the Earn River), to the north of the ridge, it turns again with 
equal abruptness to the southward, rounding the west point of the 
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ridge, which here dies away* This peculiar flexure is distinguished on 
the map as The Detour . To the south of* the ridge is a wide valley, 
which lies in the general direction of the river, and which, though now 
apparently floored by drift deposits, doubtless represents a pro-glacial 
valley of the Felly. The distance from bend to bend of the river, 
through this disused valley, is eight miles and a-half, and the height 
of its floor above the water-level was estimated at about two hundred 
feet. As far as the lower end of The Detour the current is rather 
swift and there are a number of little riffles, some of which might 
be called rapids, though none are of a character to impede navigation. 

From The Detour to the Macmillan, the Felly has a current averaging 
not more than three miles an hour, though attaining four miles in 
a few places* The country begins to open out to a greater extent than 
found anywhere on the upper river, and is diversified only by 
comparatively low and irregular hills. About fifteen miles eastward of 
the Macmillan is a wide low gap opening to the north, by which the 
Indians evidently cross over to the valley of that river, as several large 
rafts were seen here on the north bank. Between this place and the 
mouth of the Macmillan, the river becomes again rather strictly 
confined between ranges of hills, but just below its confluence it turns 
sharply to the north and is broken up into several channels among a 
number of low, wooded islands. 

The Macmillan and the Felly valleys coalesce at an acute angle at 
the western point of the range of hills which alone has separated them 
for some distance, and the two streams must run nearly parallel for many 
miles above their junction. The Macmillan is bordered to the north 
by a well defined range of low mountains, which continues to the 
westward for about ten miles as the bordering range of the united 
streams* At the confluence, the Felly appeared evidently to be some- 
what the larger river at the time of our visit, and it is probably so at 
all properly comparable stages of water. The inequality In size 
can not, however, be very great. The width of the Macmillan, just 
above its mouth, was found to be 455 feet, the rate of the current, 
which is greater than that of the Felly at the same place, was 2 7 
miles per hour. The Macmillan water is much more turbid than that 
of the Felly, and of a yellowish colour. The temperature of both 
rivers was identical on the ninth of August, being 54° F* It may 
probably be assumed from this circumstance that the origin'of the river* 
is similar, and that the Macmillan, like the Felly, rises in or flows 
through considerable lakes, in which the water is warmed to a like 
extent. The suspended matter of the Macmillan may be entirety due 
to the washing away of silty banks, which is the usual cause of the 
turbidity of streams in this district. The upper part of the Mae- 
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mil Inn has never been explored, but its size would indicate that it 
may rise a s far to the eastward as the Pelly* ard probably, like it, in R3T<;r ' 
mountains representing the western ranges of the Rocky Mountains* 

M 7 e do not, however, know to what extent this river shares with the 
Stewart the drainage of the comparatively low country to the north- 
ward. I afterwards met a couple of miners (Messrs, Monroe k 
Langtry ) who had ascended the Macmillan for several days in a boat, 
but not finding encouraging u prospects " had returned. They reported 
the existence of a large area of low land with good soil, and had met 
with no impediments to navigation as far as they had gone. 

Ten miles above the mouth of the Macmillan we encountered a Meet Indians, 
couple of Indians, father and son, working their way up the Pelly with 
a small dug-out canoe. They were the first human beings wo had met 
with in the country since leaving the mouth of the Lease River, forty- 
three days previously, but as we were totally unable to communicate 
with each other except by signs, it was impossible to obtain any 
definite information from them. They were evidently quite at a loss 
to know whence we had come, and evinced a peculiar interest in ex- 
amining our little canvas canoe. 

The Glcnlyon Range appears to be throughout granitic. Its base Geological 
does not touch upon the river, but the ^gen oral aspect and uniform grey 
colour of its higher parts is that of the granitic mountains of this region. 

Its composition is also indicated by the character of the material 
brought down by the Glcnlyon River and other rapid streams which rise 
on its slopes or in its valleys* This is largely, and in some cases almost 
exclusively, composed of granite of very uniform lithological character, 
grey in colour and generally hornblendic. The same rock is met with 
in plaeo on the Pelly, about half way from The Detour to the 
mouth of the Macmillan, beyond the termination of the range itself^ 
but precisely in the continuation of the line of its axis.^ The rocks 
exposed along the Pelly itself, between the mouth of the Glcnlyon and 
the granitic exposure just alluded to, and which may be regarded as a 
whole as occupying the northern flank of this granitic range, are more 
varied in character than those met with on the upper part of the river. 

Nothing can be said as to their order of superposition, for while 
the river nearly follows the main direction of the strike, the locally 
observed attitudes of the strata of the several isolated places where 
they were noted are very irregular. This is particularly the case 
in the vicing of The Detour* The rocks Comprise greenish and 
blackish schists and schistose quartzites, of varied aspect, generally 
somewhat more altered in appearance than usual. These are inter- 
bedded at the east end of The Detour with finely-banded white 

* See Appendix V* (Upper Pelly, No. 53)* 
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marble and quartzite; and at ten miles west of The Detour, are some- 
what extensive exposures of blackish and bluish-grey, rather flaggy 
and little altered limestones, in which, however, no fossils could be 
found. 

Second range The range of hills which has been referred to as bordering the Felly 
on the south, near the mouth of the Macmillan, is likewise composed 
of granite, which appears in several places on the river* This is of 
greyish and greenish-grey colours, and similar to that of the Glenlyon 
Range, though it apparently forms a distinct though parallel granitic 
axis. The rocks which immediately border this granitic axis to the 
north, though not seen in actual contact with the granite, have a more 
highly altered aspect than almost any of those seen further up the 
river, but the impression gathered from their examination is that they 
owe this alteration to the influence of the granite rather than that 
their character is an evidence of greater age. They comprise several 
varieties of rough, micaceous schists, which are highly quartzose, and 
evidently of clastic origin, as well as a much silicified, coarse grau- 
wacke, and a pale-grey, speckled, silvery mica-schist, which breaks 
into thin laminm. The last-mentioned rock is found on the north 
bank immediately below the Macmillan* Some distance further down, 
the river turns sharply to the south, and cuts across the whole width 

Granite Cafion. of the second granitic axis in Granite Canon, presenting exposures of 
grey hornbleridic granite for several miles, which, near the lower end 
of the canon, becomes much shattered by joints ge-pl an es*# 

Drift deposits. The drift deposits along the part of the river between the Glenlyon 
and Macmillan, resemble those previously described, the only marked 
change being in the substitution, in some sections to a considerable 
extent, of sands for the silts before so characteristic* Stratified clayey 
gravels and boulder-elay occur, with relations similar to those noted 
on the upper river, but in some sections gravels and sandy silts are 
interbedded, the bedding at times being fiexuous, and even contorted 
in character. All these materials are below the ordinary valley-gravels 
and sands of post-glacial age. 

Glacial Six miles below the Glenlyon, the first distinct case of glacial stria- 

lion and ice-rounded rock-surfaces met with on the Felly was noted, 
and below this place similar evidences were found in a number of 
localities* The direction of striation in all cases closely accords with 
that of the main depression of the river-valley, though cutting across 
it obliquely where it turns north towards the Macmillan* The form 
of the surfaces is such as to show that the sense of the movement of ico 
was westward or down stream* 
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Macmillan River to Lewes River . 

From the month of the Macmillan to the confluence of the Upper Polly Tortuous part 
and Lewes rivers is a distance, in a straight line with a general hearing" 1 Xh& nv * T ' 
a few degrees south of west, of forty-six miles. A considerable portion 
of this part of the river is, however, extremely tortuous, and in con- 
sequence no doubt of the generally low character of the country, its 
flexures are not merely short, sharp bends from side to side of a trough- 
like valley, like those usually met with further up, hut lax irregular 
curves of greater dimensions. The distance from the Macmillan to 
the mouth of the Lewes measured along the course of the stream is 
seventy-four miles. 

Four miles below the mouth of the Macmi llan, on the north bank, is 
a small log-cabin, the first sign of habitation we had seen. \Yc after- 
wards ascertained that two miners had lived here during the winter of 
1886-S7. At five miles and a-half below the Macmillan the Pelly was 
found to be 751 feet in width, with a current of 2'3 miles per hour; 
a few miles below this the river turns south-westward and then 
nearly due south, entering Granite Canon at thirteen miles from Qrjm u Cafioa> 
the Macmillan. The rocks met with in the canon have already 
been alluded to. The canon is about four miles in length, with steep, 
rocky, Scarped banks and cliffs, 2011 to 250 feet in height. In the 
canon are several little rapids, hut the water is deep, and with 
the exception of some isolated rocks, the navigation would be quite 
safe for steamers, even at a low stage of water. As the river is 
much confined, however, it is probable that pretty rough water may 
be found here during floods. Just beyond the canon, or sixteen 
miles and a-half below the Macmillan, a small stream, about ten feet 
by three inches, enters from the south-eastward. The bed is wide, 
and it appears at seasons of Hood to become a formidable torrent. At 
thirty-six miles from the Macmillan another small stream was observ- 
ed on the south side, but with this exception, the river receives no fur- 
ther tributaries before meeting the Lewes. Judging from Campbell’s 
sketch, this otherwise insignificant stream must be that flowing from 
Tatlmain Lake, which was probably a source of supply of fish for Port Tatlmain 
Selkirk while that post was maintained. 

After passing the ridge which is cut through by Granite Canon, the 
country on both skies of the river for about fifteen miles is quite low. ulunto ' 
No mountains or high hills are in sight on any bearing to the west- 
ward, and wide terraces run far back from the river at heights of 150 
to 200 feet above it. These are often lightly wooded, largely with 
aspen, and are clothed with a good growth of grass presenting a very 
attractive appearance. The soil is good, and at the time of our 
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Appearance of visit the country was very dry. Anemone patens was seen here 
the country* p or the fi rs t 8 [ nce reaching the Yukon basin, and EUvagnm 

argentea was also noted, both species characteristic of a rather dry 
climate. For the remaining distance to the month of the Lewes, 
the river is more closely bordered by low bills and ridges* which sel- 
dom exceed a height of 400 feet. At one place the stream is confined 
between high and somewhat rocky banks, but no rapid is met with. 
The southern slopes of the hills are generally open and grassy, and 
would afford excellent pasturage. The northern exposures are still 
pretty thickly wooded. Just above its confluence with the Lewes, 
the Pelly makes an abrupt turn to the south, and runs tor several miles 
along the eastern base of a scarped cliff of basalt. From Granite 
Canon to the confluence, the current scarcely exceeds two miles and 
a-half an hour. 

Book exposures For a number of miles below Granite Canon, no rocks are met with 
along the river, but lower down there are frequent exposures, extending 
for some miles, of highly crystalline schists, which strike nearly cash 
and-west, parallel to the main direction of the river, with general 
high northward dips. These rocks differ considerably from any 
before seen, including dark, wholly-crystalline schists, holding horn- 
blende or hornblende and mica. With these are associated eoiffeider- 
able exposures of a peculiar dark-green chlorite rock, containing large 
mica crystals. 

This rock is in ter bedded with white, coarsely crystalline marble, in 
some places, and is quite evidently the alteration-product of some 
stratified material which has doubtless, however been of volcanic 
origin, Nine miles above the confluence, by the course of the river, a 
Serpentine, great mass of impure serpentine comes out on the bank, and six miles 
and a-half above the same place, grey granite of the usual character is 
again met with,* and appears to constitute tho hills to the east of the 
river for the remaining few miles of its course. 

Basalt bluff?. The basalt, which forms a plateau from 200 to 250 feet in height in 
the angle to the west of the Felly at its junction with the Lewes, con- 
sists of several superposed flows, not always distinctly separable at a 
distance. It forms a mural cliff', with a long talus of angular frag- 
ments sloping down to the river-level, and though not very distinctly 
columnar where it fronts on the Polly, becomes so below the con- 
fluence. The rock is brown in colour and often vesicular. 

The bedded silts were seen above Granite Canon, but are scarcely 
represented below it. Boulder-clay was noted in one place below the 
canon, and the old stratified gravels in several places. The scarped 
banks along this lower part of the river are, however, chiefly composed 
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of well rolled valley- or river-gravels, which become much more im- 
portant than before, and often constitute entire ter races up to forty feet 
in height. 

A re m a rlaib l e 1 aye i ■ of fi n e wh ite volcanic a sh t wh i c h o v er 1 Le s th e v oi caufo ash . 
glacial deposits all along the Upper Felly valley, as well as in that of 
the Lewes, has already been described on page 43 n. 

General Notes on the Upper Felly Elver. 

The total length of the Upper Felly, following l he course of the river, Length and 
from the point where we first reached it at the west end of Campbell s 
Portage to ils confluence with the Lewes, is 320 miles. The elevation 
at the first-mentioned point is about 2905 feet, that at the confluence 1555 
feet, giving a total fall of 1410 feet or 4 -1 feet to the mile, a considerable 
portion of which, however, occurs in the numerous little rapids and 
riffles of its course. In Hoole Canon the estimated fall is about twenty 
feet. Two hundred and eighteen islands were counted in the river, 
without including such gravel bars as are submerged at Jilgh 
water, and are consequently without vegetation* The general course of 
the river is remarkably direct, and it embraces two main directions, 
the first bearing N. 55° W. t the second, 87° W. These are parallel 
to the principal orographic features respectively of the upper and lower 
parts of the country traversed, and appear to indicate the main slopes 
of the general surface of the region. 

With the exception of Granite Canon, where Warping might have Navigability, 
to be resorted to at one place, the river would bo easily navigable for 
stern-wheel steamers as far up as the mouth of the Macmillan, and the 
latter stream is also navigable for a considerable though unknown dis- 
tance. Above the Macmillan, 1 believe, no serious difficulty would be 
met with in taking a small stern-wheel steamer of good power up to 
the mouth of Boss Biver, and possibly as far as the foot of Hoole 
Canon. A line might have to be carried ashore at a few of the stronger 
rapids, but the chief difficulty to be encountered would be from shoal 
water at low stages. Where the river is widely spread and swift, a 
depth of three feet could scarcely be found across some of the gravelly 
bars. The Boss River is a navigable stream at its mouth, but its upper 
part is quite unknown. Hoole Canon is, of course, quite impassable 
for a steamer of any kind, and the rapid met with seventeen miles east 
of it, at the mouth of Hoole River, might prove to be a difficult one to 
surmount by warping, its fall being estimated at about eight feet. 

Above this point, the river is again, however, an easily navigable one 
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for small steamers to the furthest point seen by us, and possibly as far 
as the lakes.* 

So^th^south AH the streams and small rivers flowing into the Pally from the 
south and rising in or beyond the Pel ly .and G I only on mountains, are 
notably swift, and most of them are evidently subject to heavy 
fresh ets. 

Timber. Some notes have already been given respecting the character of the 

timber along the Upper Pally. On the lower part of the river there 
are numerous groves on or not far from the banks, with good spruce up 
to two feet in diameter. Spruce of the same size is found also on the 
whole upper part of the river, but is relatively less abundant there. 

Quartz. As in the case of the Upper Liard and Frances rivers, quartz derived 

from veins is an abundant constituent of the gravel-bars of the Pel ly, and 
numerous small quartz veins were observed in the rocks in many places* 
Where the granites arc approached, the veins are found to cut all the 
rocks except these, and it appears that the development of the quartz 
veins is due to the same period of disturbance which has given rise to 

Ooltf. the uplift of the granite axes or their extrusion. Small colours” of 

gold* may be found in almost any suitable locality along the river, and 
“ heavy colours/ 7 in considerable number, were found by us as far 
up as the mouth of Hoolc Eiver, in the bottom of a gravel-bed there 
resting on the basalt. The river has been prospected to some extent by 
a few miners, but no mining of importance has yet been done on it. 
Thomas Boswell, whom we met on the Lewes, informed me that he had 
found and worked for a short time, a bar which paid at the rate of $18 
per diem. This was on a tributary which, from his description, is 
probably identified as the Boss Elver. Two miners only, Messrs. Mon- 
roe and Langtry, were at work on this river in 1837, and their opera- 
tions were confined to the part below Granite Canon, where they made 
on a couple of bars from $10 to $20 per diem to the hand. The head- 
waters of the Macmillan and Boss, and those of the Felly itself yet re- 
main unprospected, as well as the very numerous tributary streams 
ot these rivers, in some of which f 1 coarse ” gold may yet be found. 
Fiom observations subsequently made on the Lewes, coal may be 
looked for in the Laramie or Cretaceous rocks near the river at the 
locality described on page 126 B. 

* Dali, ill his Alaska and its Resources, 1870, p. 278, gives a hypothetical itinerary of the Felly 
River, making it head in Frances Luke. The PelJy, as shown on the map which accompanies 
the work, is evidently in part after Arrowsmilh, and where it differs, (a* in regard to the connec- 
tion of Frances and Finlay sou lakes with the Felly), becomes misleading. It. is difficult to under- 
stand why this part of Arrowsmith T s map. bearing Intrinsic evidence ot proximate accuracy* 
should not have been followed throughout in the compilation of later maps, particularly as the 
Felly had not been further explored since Campbell's time. 
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Confluence of the Lewes and Upper Felly. 

The country about the confluence, is generally speaking low, with Comparison of 
extensive terrace-flats runtime: hack to the bases of rounded hills and 
ridges, of which none In sight probably exceed 1000 feet above the river. 

The moderate current which has been described as characteristic of the 
Upper Polly for some distance above the confluence, continues toils 
mouth-, but t he Lewes is much swifter, and though at the point of junc- 
tion divided among wooded islands, is evidently the larger stream, 
carrying a volume of water considerably greater than -that of the Felly, 
though probably less than twice as great (p. IS b). ft does not, however, 
necessarily follow from this that the Lewes is to be considered the 
principal head stream or continuation of the Yukon. The question of 
nomenclature and that of the position of the furthest sources of the 
Yukon, have, however, been referred to at greater length in another 
portion of this report, (p. 14 b). 

The water of the Lewes is of a bluish, slightly milky cast and is 
easily distinguished from the brownish muddy colour by which the 
Pelly is characterized below its junction with the Macmillan. The 
temperature of the water in both livers was found to be practically Temperature 
identical, on the 17th and ISth of August, at 7 p.m., being 59° F. 

The river below the confluence of the Felly and Lewes averages volume of 
about a quarter of a mile in width, and though its appearance is placid umted rivers * 
and there is no rough wafer, it is uniformly swift. An approximate 
cross-section made by Mr. Ogilvie showed the river to be, at the point 
in question, 25*76 chains wide, from bank to bank. Of this width 
about two-thirds had an average depth of ton feet, with a surface 
velocity of four miles and three-quarter an hour. The remaining 
third was occupied by shallow bars and slack water. Using the same 
formula as before (see p. 98 n) the volume of the flow is found to be 
approximately 66,955 cubic feet per second. Traces of the passage of 
flood- water in the preceding spring were found on the river-flat, about 
ten feet above the low-water level, which, with a velocity no greater 
than that above stated and assuming the banks to be vertical, would 
give a flood discharge of at least 167,400 cubic feet per second. 

It may be, however, that the water-marks observed were caused by the 
damming back of the river by an ice-gorge. 

The ruins of Fort Selkirk, formerly a post of the Hudson Bay Com- J!ui|ls of 
pany, stand on a partly open flat, on the south side, at a short distance Fort @elkirk * 
back from the river, and about a mile and a-half below the confluence of 
the Felly and Lewes. One chimney, built of basalt blocks which must 
h a v e been bro ug h t a cro m the rive r, a n d c e m en ted w i th c lay which h as 
been baked almost into brick by the combustion of the mins of the fort, 
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still stands erect and un injure:]. The lower part of a second is near it, 
and the fragments of several others strew the ground, which is partly 
overgrown by small aspens. These, and the traces of a couple of ex- 
cavations which have probably been cellars, are all that now remain to 
mark the site of the buildings which were pillaged by Indians from the 
coast in 1852. 

Discovery and Exploration of toe Liard and Pellt. 

Fort Selkirk, of which the ruins alone now exist, was at one time 
the most important post of the Hudson Bay Company to the west of 
the Rocky Mountains in the far north, and with the exception of 
Fort Yukon, it was the farthest permanent post ever maintained by 
the Company to the north-west. On previous pages of this report, 
frequent mention has been made of the former establishments of the 
Company in the Liard and Yukon region, and as Fort Selkirk is the 
last of these with which our route brought us in contact, a note as to 
the operations of the Hudson Bay Company may appropriately be 
given here. When we call to mind that our knowledge of the geo- 
graphy of the region described in preceding pages has been up to the 
present time almost wholly due to the explorations carried out by the 
officers of the Company in connection with these establishments, it 
becomes evident that the history of these explorations and the facts 
respecting the several posts are well worthy of record. 

The circumstances attending the discovery of the Lease and Upper 
Stikine have already been given on page 83 n. Mr. J. McLeod, whose 
explorations in that quarter are there referred to, appears in the same 
year in which he reached the Stikine (1834), to have ascended the 
Liard as far as Simpson Lake, and to have brought back the informa- 
tion according to winch the river was represented on Arrowsmith’s map 
of 1850. It was to the energy of Mr. Robert Campbell, however, that 
the exploration of the Upper Liard and Yukon is almost entirely due. 
The only published account of Mr. Campbell's work, so far as I know, 
is that which appeared in the Royal Reader, Fifth Book, Toronto, 1883, 
p, 435, and which was reprinted, with slight alterations at Winnipeg in 
1885, as a small pamphlet entitled “Discovery and Exploration of the 
Youcon (Felly) River.” From this source and from additional facts 
furnished by Mr, Campbell in answer to questions addressed to him, as 
well as from allusions in the unpublished journals of Chief Factor 
James Anderson, which have kindly been placed at my disposal by his 
son, the following brief account is drawn up. — 

After the abandonment of Lease Lake post in 1839, Mr. Campbell 
was, in the spring of 1840, commissioned by Sir George Simpson to 
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explore the north branch" of the Liard to its source, and to cross the 
hoight-ofdand in search of any river flowing to the westward, especially 
the head waters of the Colville, the mouth of which on the Arctic 
Ocean had recently been discovered by Messrs, Lease and Simpson. 

Mil Campbell writes: — “In pursuance of these instructions, I t0 

Port Halkett [on the Lower Liard] in May, with a canoe and seven 
men, among them my trusty Indians, Lapie and Kitza, and the inter- 
preter, Hoole. After ascending the stream some hundreds of miles, 
far into the mountains, we entered a beautiful lake, which 1 named 
Frances Lake, in honor of Lady Simpson. * * * Leaving the 

ca 1 1 o e a 1 1 d p art o f thee re w n e a r the s o u tl vwes t [ s fir] extremi ty of t h is 
[the west] branch of the lake, I set out with three Indians and the inter- 
preter. Shouldering our blankets and guns, we ascended the valley of 
a river, which we traced to its source in a lake ten miles long, which, 
with the river, I named Fin lay son’s Lake and River." From this 
point, Mr. Campbell struck across to the Felly, which he then named 
in honor of Sir H. Belly, a Governor of the Company. 

After reaching the actual bank of the river, we constructed a raft, 
on which we embarked and drifted down a tew miles on the bosom of 
the stream, and at parting we cast in a sealed tin can, with memoranda 
of our discovery, the date, etc." 

During Campbell’s absence the remainder of the party built a house Establishment 
at the point between the two arms of the lake, which was then named 0 rt ranccs 
“ Glenlyon House," but was afterwards known as Frances Lake House 
or Fort Frances. Returning down the river, they met a trading outfit 
Afhich had been despatched for them, at Fort Halkett, and turned back 
with it to Frances Lake, after sending out a report of their proceed- 
ings. 

The Company now resolved to follow up those western discoveries, Exploration of 
and in 1842 birch bark, for the construction of a large canoe to t> e UloUlb * 
used in exploring the Felly, was sent up from Fort Liard. In the 
game year Fort Pel ly Ranks was constructed, or its construction begun, 
and early in June, 1843, Campbell left that place in the canoe which 
had been made, accompanied by Hoole, two French -Canadians and 
three Indians. 

They saw only one family of Indians (‘CKnife Indians "} till they 
reached the mouth of the river which Campbell called the Lewes. 

Here was a large camp of “Wood Indians," and these, after recovering 
from their surprise at the sight of the party, so discouraged Campbell's 
men by their stories of the number and ferocity of the people on the 
lower river, that he was obliged to turn back. 

For some years afterwards the operations of the Company did not "r e iiy Banks.” 
extend beyond “ Felly Ranks/ 5 though during the summer, hunting 
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parties were sent down tlie Pelly to collect provisions, and in that way 
information was received respecting the river and the Indians inhabit- 
ing its vicinity. 

Establishment In the winter of 1847-48 boats were built at Pelly Banks, and early 
° f 1 ortkjtslkirlv - | n June following CampbeB set out to establish a fort at the confluence 
of the Pelly and Lewes rivers. This was named Fort Selkirk, and 
was at first situated on the extreme point of land between the two 
rivers, but this point being found subject to floods during the disrup- 
tion of the ice, the post was in the spring of 1852 moved to a site a 
short way below the mouth of the Lewes, on the left bank. The inner 
work of the new buildings was still unfinished at the time of the Indian 
raid , no tie ed f ur th er oil 

Exploration of Meanwhile an entry was being made into the Yukon basin from 
River. another direction. Mr. J. Bell had already in 1842 reached the Porcu- 

pine or Bat Elver, and had descended it for three days’ journey. 
He was in 1846 in charge of the Hudson Bay post on Peel Elver, near 
the mouth of the Mackenzie, and was instructed again to cross the 
mountains and to further explore the Porcupine Biver. In pursuance 
of these instructions, he in that year reached the mouth of the Porcu- 
pine and saw the great river into which it flows, which the Indians 
informed him was named the Yukon. In 1847 Fort Yukon was estab- 
lished at the mouth of the Porcupine by Mr. A* 1L Murray, 
identity of it still remained, however, for Campbell, in 1S50, to prove that the 
Yukonahoifn. Pelly and Yukon were identical. This lie did by descending the river 
from Fort Selkirk, to Fort Yukon, after which he ascended the Porcu- 
pine, crossed the mountain-portage, and returned to Fort Simpson by 1% 
Mackenzie.* One result of this journey was to show that the route 
from Fort Selkirk by way of the Porcupine Biver to the Mackenzie 
was preferable to that originally discovered. The navigation of the 
Liard was both arduous and dangerous and several lives had been lost in 
boating on that stream. Added to this was the length of the land trans- 
port from Frances Lake to the Upper Pelly and the fact that great 
difficulty had been found in maintaining the posts in that district. 

* Mr. Campbell states that when again on his way down the river from Fort Selkirk to Fort 
Yukon* m isai, he found that a great number of tlie Indians had been carried off during the 
previous winter by some virulent disease. 

He has further informed me, in answer to my enquiries on the subject, that the Stewart 
River was so xutmed after his "dear and gallant friend and assistant- clerk* James G. Stewart, 
son of the late Hem. John Stewart, of Quebec.” Stewart was sent out in the winter of 1849 
to follow the Indian hunters in quest of meat, lie found them some distance north of this 
river, which he crossed on the ice 

White River, Mr. Campbell named on account of its milky color. Of the other streams 
entering between Forts Selkirk and Yukon he says, *’ Antoine River ” was named after the inter- 
preter at one time at Fort Yukon, a son of his interpreter Hoole ; '^Foreier River,” after his 
guide, Baptiste Forcier; r, Lolique River/ 1 for Forcier’s wife; and * 4 Ay onie’s River." below the 
White River* was named after the natives of that quarter. 
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In 1849, the post at Belly Banks, with the exception of the men’s Abandonment 
house, was accidently burnt. In 1S50 it was finally abandoned, and ' 1 * 
in the spring of 1851 Fort Frances was likewise abandoned, * The 
abandonment of these posts was not due to any hostility of the natives, 
who were on the contrary most friendly, but in consequence of the 
circumstances above noted, and the fact that while these establishments 
were very expensive to maintain, they merely bought furs which 
would otherwise have been carried by the Indians themselves to other 
posts, if these particular, and to them more convenient ones, had not 
been in existence. 

The several ruined chimneys of Fort Selkirk still to be seen, with irruption of 
other traces on the ground, are in themselves evidence of the important thc Lhiikoots. 
dimensions and careful construction of Ibis posf. The establishment 
consisted, I believe, in 1852, of one senior and one junior clerk and 
eight men. The existence of lids post in the centre of the inland or 
££ Wood Indian " country had, however, very seriously interfered with 
a lucrative and usurious trade which the Chilkoot and Chilkat Indians 
of Lynn Canal, on the coast, had long been accustomed to carry on with 
these people , acting as intermediaries between them and the while 
traders on the Pacific and holding the passes at the head-waters of the 
Lewes with all the spirit: of robber barons of old. fn 1852, rumours 
were current that these people meditated a raid upon the post, in 
consequence of which thc friendly local Indians staid by It nearly 
all summer, of their own accord. U so happened, however, that they 
absented themselves for a couple of days and at that unlucky moment 
the Coast Indians arrived. The post was unguarded by a stockade and 
yielding to sheer force of numbers the occupants were expelled and the 
place was pillaged, on the 21st August. Two days afterward Campbell, 
having found the local Indians, returned with them and surrounded the 
post, but the robbers had flown. Being now without means of support 
for the winter, Campbell set off down stream to meet Mr. Stewart and 
the men who were on the way back from Fort Yukon. Ho met them 
at the mouth Of White River and after turning them back with in- Campbell's 
at ructions to arrange for wintering at Port Yukon, set out himself in im,rney ofl8S ^ 
a small canoe up the Polly Biver, crossed to Frances Lake, descended 
the Liard and arrived at Fort Simpson with the t idings of the disaster, 
amid drifting ice, on the 21st of October, 

Being anxious to obtain Sir George Simpson's permission to re- 
establish Fort Selkirk, Campbell waited only till the river froze, when 
he left Fort Simpson on snow-shoes and travelled overland to Crow 
Wing in Minnesota, where he arrived on the 13th of March. On the 


* Forts Frances and Polly Banka arc erroneously stated m DalFa Alaska and its Resources, 
to have been burnt and pillaged, p* 115, foot -note and p. 50B. 
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lXth of April ho reached London but was unable to obtain from the 
directors of the company the permission he desired. A short account 
of this remarkable journey appeared in the Perthshire Advertiser and 
Inverness Courier, but I do not know the precise date of the publi- 
cation. 

In the autumn of 1853, one of Campbell’s hunters arrived at Fort 
Halkett on the Lower Liard by way of the Pelly and Frances. This is 
the last traverse of Campbell’s Portage of which I can find any record, 
though it may doubtless have been used by the Indians subsequently. 
From this man it was learnt that the buildings at Fort Selkirk had been 
all but demolished by the local Indians for the purpose of getting the 
iron-work and the nails. He also fcUcted that the Chiikats, being unable 
to carry away all their plunder in the preceding year, had taken 
merely the guns, powder and tobacco. They had cached the heavier 
goods, which were afterwards found and appropriated by the local or 
wood Indians. At a later date the ruins of the post must have been 
burnt, as their present appearance indicates* 

Fort Yukon, at the month of the Porcupine, was continuously main- 
tained till I860, when the Hudson Bay Company was expelled by tlie 
United States Government as represented by Capt. Charles W. Ray- 
mond, Corps of Engineers, U. 3. Army ; he having ascertained by astro- 
nomical observations that the post was situated to the west of the 
141st meridian. He describes his proceedings as follows . — u On the 
9th of August, at 12 m,, I notified the representative of the Hudson 
Bay Company that the station is in the territory of the United States ; 
that the introduction of trading goods, or any trade by foreigners with 
the natives, is illegal, and must cease; and that (lie Hudson Bay Corn- 
pany must vacate the buildings as soon as practicable. I then took 
possession of the buildings and raised the flag of the United States over 
the fort/’ f The fort was afterwards abandoned and allowed to go to 
min. 

* The utmost credit must be accorded to the pioneers of the Hudson 
Bay Company for the enterprise displayed by them in carrying their 
trade into the Yukon basin in the face of difficulties so great and at 
such an immense distance from their base of supplies. To explorations 
of this kind performed in the service of commerce, unostentatiously 
and as matters of simple duty by such men as Mackenzie, Fraser, 
Thompson and Campbell, we owe the discovery of our great north-west . 
country. Their journeys were not marked by incidents of conflict 
or bloodshed, but were accomplished on the contrary with the 

* Of Reid House, shown on Arrowsinilh’s map of 1851, near the Stewart River and to the north 
of Fort Selkirk. I have been unable to learn anything, Air. Campbell never heard of it, and il it 
had any existence it was probably a temporary outpost of Fort Yukon. 

t Report of a Reconnaissance of the Y ukon River, 1871, p. 16. 
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friendly assistance and co-operation of the natives. Less resolute 
men would scarcely have entertained the idea fif utilizing, as an avenue 
of trade, a river so perilous of navigation as the Liard had proved 
to he when explored. So long, however, as this appeared to be the 
most practicable route to the country beyond the mountains, its 
abandonment was not even contemplated. Neither distance nor danger 
appear to have been taken into account, and in spite of every obstacle 
a way was opened and a series of posts established extending from Fort 
Simpson, on the Mackenzie to Fort Yukon. Fort Simpson may itself 
be regarded, even at the present day, as a post very fa r removed from 
the borders of civilization, but: this further route, which nearly half a 
c en l u ry i igo been rue familiar to th e Co m p a ny ’ s voyage u rs , st ret died out 
beyond it for over a 'thousand miles. Mr. James Anderson, in 1853, Dangers of the 
writes thus of the Liard Elver : u You can hardly conceive the intense Ll!mL 
horror the men have to go up to Fiances Lake. They invariably on 
re-hiring endeavour to be exempted from the West Branch [Liard]. 

The number of deaths which have occurred there is fourteen, viz. 
three in connection with Lease Lake and eleven in connection with 
Frances Lake and Felly Banks, of these last three died from starvation 
and eight from drowning.” 

At the time of the establishment of Forts Yukon and Selkirk, and for The “* returns." 
many years afterwards, the u returns ” from these furthest stations 
reached the market only after seven years, the course of trade being as 
follows; Goods. — 1st year, reach York Factory ; 2nd year, Norway 
House; 3rd year, Peel River, and were hauled during the winter across 
the mountains to La Pierre s House; 4th year, reach Fort Yukon. 

Returns. — 5th year, reach La Pierre’s House and are hauled across to 
Peel Elver; 6th year, reach depot at Fort Simpson; 1th year reach 
market. 


Lewes River* 

Our proceedings at the mouth of Lewes River and our meeting there Meeting w itb 
with Mr. Ogilvie have already been noted. We finally left the con flu- Mr - °£ LlviCi 
ence and began the ascent of the Lewes on the 18th of August, and 
arrived at Lake Lindcman, where the portage to the coast begins, on 
September 16th. We were during this time on the one travelled route 
of the country, and every few days fell in with small parties of miners, 
generally on their way out, up the river. A few men were still found 
working on bars, and six or eight passed down stream with the pur- 
pose of wintering at or near Forty-mile Greek. 

Though my own observations did not extend below the mouth of the 
Lewes, Mr. W. Ogilvie sent out by the last party of miners met by 
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him on their way to the coast, a email collection of rocks from places 
further down the river , as far as Forty-mile Creek. The general 
character of these hmk ' already been noted in the introductory part of 
this report (p. 34 b). They are not farther described here, as they will 
he referred to by Mr, McConnell in connection with his geological 
examination of the portion of the river from which they were derived. 
The Lewes River * was discovered and named by Mr. Campbell in 
1842, as already stated. It is indicated in an approximate manner, 
according to information supplied by this gentleman, on Arrowsmith's 
map of 1854, Mr. Campbell informs me that he was well aware of the 
existence at its head of a portage to the sea by which the Chilkat Indians 
earn e inland to trade. This route he had the intention of exploring, 
but the question of supplies and other difficulties prevented him from 
doing so. Communication was occasionally had by this route with the 
Hudson Ray steamer which traded along the coast, and it was thus that 
the Honolulu paper mentioned as received in 1848 by Sir. J. Richard- 
son, on the Mackenzie, was sent inland. Such communication was, 
however, only accomplished by travelling parties of Indians. 

In 1867, Frank E. Ketehum. of St. John, Flew Brunswick, and 
Michael Labargc, of Montreal, explorers in the employ of the Western 
Union Telegraph Company, ascended the Peliy or Yukon from Fort 
Yukon to the mouth of the Lewes, returning down the river. In the 
same year, Michael Byrnes, also an explorer of the Telegraph Com- 
pany, reached the Hotolinqu (of Telegraph Survey map, not the 
river subsequently so called by miners) which is now known to 
be one of the furthest if not the most remote source of the Lewes. 
This he did from the direction of the Stilrine, but was recalled before 
he had, by descending the river, proved its relation to the Lewes, j 
As elsewhere stated, in connection with the history of gold mining 
in the Yukon basin, (p. 178 b) the head-waters of the Lewes River were 
first reached from the head of Lynn Canal about 1878. Between the 
date of the explorations of the Telegraph Company and this time, the 
Lewes may have been visited by traders ascending from the Lower 
Yukon, but of this we have no record. Previous to 1883, however, the 
river and some of its tributaries had become well known to a number 


* So named by Campbell after Chid Factor, John Lee Lewes, 

The name of Urn Lewes given to me by the Tagish Indians was Ta-hT-ne-wat ( —Big: Salmon 
River) but I am doubtful whether this applies to the whole stream or to some special part of it. 

f See Dfill’s Alaska, p. 277. A statement in a subsequent paragraph on the same page would 
appear to indicate that Messrs. Kotchum and Labarge reached Luke Labargc of later maps, bui 
I can find nothing to bear this out. Whymper, in his travels in Alaska and on the Yukon {p. 220) 
also limits their journey at Fort Selkirk. Dali in consequence of the imperfection of the map of 
the Telegraph Survey with which he was supplied, in his work and on the map accompanying it, 
continues the head-waters of the Taku River into the Hotolinqu River, making them tributary 
to the Lowes, but in an addendum, at the end of the book, notes and corrects this error. 
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Of minors and prospectors, and when Lieut. Schwatka, in the last Surveys by 
mentioned year, crossed the Chilkoot Pass and descended the Lewes, h© Scb ' TatifiU 
merely followed in their footsteps. To Lieut. Schwatka is, however, 
due the credit of having made the first survey of Iho river, a survey 
which Mr. Ogilvie's work of 1887, has proved to be a reasonably 
accurate one, in so far as its main features are concerned. This being 
the ease it would bo an ungracious task to criticise in detail, either 
Lieut. Schwatka's map or the various accounts which he has given of 
his journey. As. however, lie is not sparing in his condemnation of the 
inaccuracy of the compilers of the maps made before the results of his 
journey were available, i need have no hesitation in stating my belief, 
that his desire to affirm that ho had started at the source of the Yukon 
and followed it to its mouth, caused him to fail to observe that Lake 
Lindeman is not even on the main source of the Lewes, and to change 
the name of the Lewes which had already appeared on the maps for 
about thirty years to that of Yukon, a quite arbitrary and unjustifiable 
proceeding. (See p. 16 n.) In addition to this he has completely ignored 
the names of many places already well known to miners, throughout 
the country, substituting others of his own invention, some of which 
even differ in the different versions of the map of his route which he 
has published. Stric t justice might demand the exclusion of all these 
new names on the definitive maps now published, but to avoid an 
appearance of arbitrary action in the matter, and more especially in 
view of the scientific eminence of some of the names which he has 
selected, it has been decided to retain as many as possible of these, 

While the general course of the Upper Felly is remarkably straight, Pellyand 
that of the Lowes makes several important and well marked bends and 
is besides interrupted by lakes and otherwise irregular. These irregu- 
larities are to be accounted for by the fact that the Lewes, instead of 
following a direction parallel with the main orographic features of the 
country, runs for a considerable part of its course diagonally across the 
principal ridges and valleys. 

In describing the Lewes and the main geological features met with nisfcmces. 
along it, the site of Fort Selkirk is taken as an initial point and the 
distances are given as measured on the map, up the mid-channel of the 
river. The distances thus arrived at will not be found to correspond 
exactly with those given by Mr, Ogilvie in his preliminary account of 
his survey of the river,* Mr. Ogilvie^s distances being those instru- 
mental ly measured from station to station of his survey. 


* Contained in the Annual Report of the Department of the Interior for 1S87. See also Report 
of Proceedings of Association of Dominion Laud Surveyor?, 1SBS* p, 6L 
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Fort Selkirk to Fink Rapid. 

From the site of Fort Selkirk to Rink or Five-finger Rapid, the 
course of the river is nearly straight, the bearing being about S. 50° 
W. and the distance, measured by the stream, fifty-five miles. The 
current of this part of the river is swift throughout averaging about four 
miles and a-half an hour and seldom being under four miles. At a point 
six miles below Rink Rapid, where the course of the river was uninter- 
rupted by islands and its velocity and width about normal, the rate of 
flow was found to be 4'8 miles per hour, the width 732 feet. There are 
numerous islands, which di Her from most of those met with on the 
Felly in frequently occupying positions in mid-channel instead of being 
merely portions of river-flats cut off by lateral sloughs, A few miles 
above the mouth of the Lewes, these islands are particularly numerous, 
for a distance of about five miles, and the total width of the stream 
from bank to bank, is increased to nearly a mile. This group has been 
named Jngereoll Islands by Schwa tka. 

The terraces and flats immediately bordering the river, arc at first 
quite low, but in ascending, increase in height till they stand often at 
100 to 200 feet above it before reaching Rink Rapid. They are for the 
most part composed of rolled river- or valley-gravels like those of the 
Felly at a similar distance above the confluence. Boulder-clay first 
occurs in the scarped banks about six miles below Rink Rapid. 

The river-valley is generally wide and somewhat ill defined, the 
ridges and low hills bounding it seldom exceeding 1000 feet in height. 
Near the mouth of the river these are irregularly disposed, but further 
up, those on the north-east bank become more uniform and run parallel 
to the stream like the hills on that part of the Felly near the Macmillan. 
In a few places the slopes of the hills run down to the water's edge, 
and it is generally only at such points that rock exposures occur. Hoo- 
ch e- k o o Bluff is si tuat ed th i rty- five m i Ic s above the old fort, on th e 
north-east bank, and is formed by the abrupt face of an isolated hill, 
against which the river washes. With the exception of Tatsbun River, 
a mile and a-half below Rink Rapid, the tributaries of this part of the 
Lewes are merely small brooks. This stream is about 30 feet wide by 
6 inches deep, with clear brownish water. 

Two miles below Rink Rapid, the Lewes makes a right-angled bend 
to the south-westward. The rapid itself is caused by the occurrence of 
several bold rocky islands which obstruct the river, and is only a few 
yards in length, where the water flows swiftly between them. The 
channels are deep and unobstructed, and at low stages of water might, 
I believe, be ascended by a steamer of good power even without the 
assistance of warping. At high-water this rapid would, of course, be 
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more formidable, as the velocity of the stream would be increased* It 
is pretty evident that a fall has atone time existed here, but the barrier 
of conglomerate which has produced it has now been cut completely 
through by the river. Below the main rapid there is a second “riffle” 
or minor rapid which appears to bo somewhat stony, but which would 
not be a serious impediment to a properly constructed steamer. 

The general appearance of the country along this part of the river Fine country, 
is pleasing and resembles that of the corresponding part of the Felly, 

It is usually wooded', but the southern exposures of some of the hills 
are partly open, and dry, grass-covered terrace-flatg are frequent. The 
trees are of the same species before mentioned and birch is moderately 
abundant Elasaynm anfsntea was noted on dry banks. 

On this part of the Lewes, rock-exposures are unfrequent and it is Geology, 
consequently impossible to give any connected account of the geology. 

About five miles above the old fort, on the west bank, are outcrops of 
basalt, which appear to indicate an outlying patch of this rock. Just 
below these on the river, is a dark greenish rock which seems to be a 
bedded diorite and to have a high south-west dip. On the other side 
of the basalt, a massive, coarsely crystalline, black, hornblende-rock 
occurs, which is followed by hornblendic granite. The granite, in some 
places, contains large porphyritic crystals of pink felspar, in addition 
to the more abundant white tricliuic felspars. It continues for some 
miles, near the Ingersoll Islands, and probably connects with the ex- 
posures on the Felly to the north-east. The few exposures examined 
between the granite and lloo-ehe-koo Bluff, consist of greenish and 
greenish-grey rocks, being altered volcanic materials, probably with 
the lithological composition of diabase. In one place a distinct volcanic 
agglomerate was seen. 

Hoo-cheedvoo Bluff consists of a grey, slightly porphyritic, felspathie iioo chee-koa 
rock which is apparently interbedded with a fine-grained, nearly black hhi£EV 
argillite, but the rocks are everywhere very much fractured and jointed. 

The south end of the bluff shows a pretty evident, altered agglo- 
merate of a similar felspathie material. The jointage planes often 
contain scams of calcite and show copper-staining. Specimens of the 
copper-stained portions of the rock proved, on assay by Mr. Ho If man n, 
to contain minute traces of gold, with 'OS 8 oz, of silver to the ton. 

The rocks along the Lewes so far described, with the exception of 
the granites, may be referred to the Paheozoic, 

For about twelve miles above the Hoo-ehce-koo Bluff no rocks were _ . . 

jldovgi 

seen, after which, for eight miles, or to Eink Bupid, there are frequent Hoo-chee-koo. 
exposures of rocks of a different series, of much less altered appearance 
and all probably referable to the Cretaceous. These include coarse, 
hard, dark grauwacke-sandstones, with softer shalv sandstones, passing 
10 
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into dark sandy shales, all more or less calcareous. Just below Rink 
Rapid, on the south-east bank, are brownish evidently tufaeeous roeksj 
the materials of which also, however, include well-rounded quartz 
pebbles. These pass by easy stages into grauwacke- sandstones and 
are interbedded with coarse conglomerates containing pebbles of granite 
and of greenish altered volcanic rocks, like those of the older series 
seen lower down the river. Carbonaceous streaks and pieces of dark- 
coloured fossil wood are included in some of the beds; and a couple of 
layers two to three feet thick, were observed, which are so carbonaceous 
that they might almost be called coal. The dip is here IT. 20°, W. 
< 40°, but elsewhere in this vicinity is varied and confused. 

The rock of the islands and banks of the actual rapid is coarse eon-' 
glomerate which often contains boulders of granite up to eighteen 
inches in diameter and is in ter stratified with irregular beds of yellowish 
sandstone, the appearance of the conglomerate being much like that of 
the conglomerate of Jackass Mountain on the Fraser River, though 
somewhat- less altered. Immediately above the rapid, on the south-east 
side of the river, grey arid blackish shales, with thin beds of sandstone 
and of limestone, appear from below the conglomerates. These were 
found to contain fossils in considerable abundance, though represent- 
ing but a few species. 

The fossils have been examined by Mr. Whiteaves, who states that of 
four determinable species, all but one appear to be new, but that the 
occurrence of a Schlambachia apparently identical with a species from 
the lower part of the section in the Queen Charlotte Islands, would 
seem to show that the rocks may be of corresponding age, or about 
the lower part of the Middle Cretaceous. 

The species are as follows : — * 

Distinct pileoluSj IT. sp, 

Cyprina Yukonensis , FT. sp. 

Schlwnbachia {propingua t var.) borealis. 

Esther ia belluta, IS?, sp. 

Sir X Wm. Dawson has examined the fossil woods found at the same 
place, and writes of them as follows “ Two species of fossil coniferous 
wood. One of these shows large wood-cells with one to two rows of 
discs and long narrow medullary rays. It is not improbably the wood 
of a species of Sequoia. The other has tl nek -walled wood-cells with 
one row of discs and spiral lines, the medullery rays being short and 
few celled. It has the characters of a taxine wood, and is not unlike 
that of Salisfotttia. Another specimen from this place is a small and 
badly preserved branch let, with short and apparently thick curved 


* To bo described and figured m Part XL Contributions to Canadian Paleontology. 
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subulate leaves. It is probably coniferous, and it is not unlike 
Sequoia ambigua and S. eoncinna, of Heer, from the Cretaceous of 
Greenland. It is, however, quite obscure, and might be a species of 
the Mesozoic genus PachyhyUumL 

The constituents of the gravel found along the Lewes Elver differ con- of the 
dderably in appearance from those of the Pelly gravels. Granite of 
various kinds is abundant, and there is a notable profusion and variety 
of green and greyish-green altered rocks of volcanic origin in associa- 
tion with which are found occasional pebbles of more or less pure jade, 
winch appear to pass by insensible gradations into green rocks of the 
k i nd abo ve mention ed. Q ua r tz vci n- st uff i s much 1 ess i nip ortan t a s a 
constituent of the river-gravels than it is on the Upper Pelly, Upper 
Liard and other streams to the eastward, 

Pink Rapid to Little Salmon River, 

From Pink Rapid to the mouth of the Xordenskiold, the general 
bearing of the river is nearly due south, the distance in a straight 
line being twelve miles. From this point the general bearing is about 
south-east for eighteen miles and a-half, when it turns abruptly to a 
nort h-east direction round Eagle’s Nest Rock, and in five miles reaches 
the mouth of the Little Salmon River* The total distance from Rink 
Rapid to the last-named place, measured by the stream, is fifty-three 
miles, (hough the through distance, on a straight line (which would 
have a south-east bearing) drawn between the two terminal points is 
twenty-seven and a-half miles only. 

The Nordenskiold is a small swift river with clear bluish water, Nordenskisld 

R I y 6 r. 

which enters the Lewes on the west side. It was estimated as eighty 
feet wide by six inches deep, a couple of hundred yards above its 
mouth, on the 23rd of August, when ,fe was evidently near its lowest 
stage. Its valley is not a wide or important one, it being in fact 
difficult to decide from whtLeh dh-eetion the stream comes a few miles 
back from the Lewes. The Little Salmon (or Laly, as re-christened by 
Schwatka) joins the Lewes on the opposite side, and was estimated to 
carry about twice as much water as the Nordenskiold. It is about one 
hundred feet wide with an average depth of three feet. The water Is 
clear and brownish in tint, and the current not rapid at the mouth. 

The valley of the Lewes, between Rink Rapid and the Little Salmon Lewes yaUey* 
River, is in general somewhat irregular and not very wide, but a few 
miles before reaching the Little Salmon, the river turns into a wide 
valley which runs north-east and south-west and appears to be continu- 
ous with that of the Little Salmon in the first mentioned direction. The 
hills, in the vicinity of the river, seldom exceed 800 feet in height, till 
near the Little Salmon, when they attain 1000 or possibly 1500 feet. 
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Odd bars. 

Thick Greta- 
cegug series* 


Beds of coal. 


Wide synclinal 


No mountains are in sight from this part of the river. Terraces rising 
to 200 feet are frequent and often run back at about that level to the 
bases of the bills. Near the mouth of the Nonienskiold, the river is 
extremely crooked, and the current is everywhere swift. The southern 
slopes of the bills and terraces are generally in large part open and 
grassy, no difference such as might indicate a climate more humid than 
that of the region about old Fort Selkirk being met with. Several 
magpies were seen, for the first time, on this paid of the river. 

The first spot observed by us in ascending the river where bars have 
been worked for gold, is situated six miles above the Nordenskiold, 

The rocks along this portion of the river, like those last described, 
belong to the Cretaceous series, but their attitudes are too varied to en- 
able anything like a complete section to be gained from the isolated 
exposures met with, though the impression was received that the total 
thickness represented must be very great. The rocks consist generally 
of sandstones, grauwackes, coarse grits and conglomerate which not 
unfrequently have a general reddish appearance on weathering, prob- 
ably in consequence of local dolomitization. A few localities, however, 
show features worthy of special mention. 

One of these is found five miles and a-half above Eink Eapid, where 
a high bluff Shows a series principally composed of sandstones, shales 
and sbaly clays, poorly exposed in consequence of the sliding character 
of the bank, which is being washed away by the river at its base. These 
have a south-eastward dip, at low angles, and the thickness of beds re- 
presented must be several hundred feet. This exposure includes, 
within sixty feet of the base of the bluff, at least three coaly beds, of 
which the lowest is about three feet thick. This and the other beds 
contain some good looking coal, of which a thickness of about a foot 
sometimes occurs, but the greater part of the material is so sandy and 
impure as to be useless. The highest of these beds is underlain by a 
layer of dull purplish-grey, finely granular and porphyritic trachyte 
from six to eight feet in thickness, and evidently representing a con- 
temporaneous flow of volcanic matter. Its upper surface is somewhat 
broken up and mixed with carbonaceous matter, and passes into black, 
carbonaceous sandstone, about a foot thick, above which is the upper 
impure coal before referred to, overlain by shales and sandstones of the 
ordinary character. 

The condition of all the beds in this vicinity is remarkably un- 
altered, as compared with those seen lower down the river, and would 
appear to show that if (as assumed) they form a connected series, these 
represent its upper part. The dip of these beds, taken in connection 
with that of those near Tantalus Butte and the horizontal appearance 
of the strata in the hills to the south-westward, indicates the existence 
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of a synclinal five or six miles in width , running in a south-west by 
north-east direction. The relatively high position of these beds is 
farther shown by the occurrence, about two miles further up the river, 
of fossil plants referable to the Laramie. These were found in a hard, 
white, shaly rock, which has apparently been permeated by waters 
charged with silica about the time of its formation. Sir J. Wm, Lawson Fossil pianta. 
states that the following species are represented : — 

Taxodium T major mn, fleer. 

G li/ptostrobus Europce v*% Jffiei uk 

Sequoia Langsdw*ji\ Heer (doubtful). 

The thin coal-seams here actually seen cannot be considered as of composition 
■economic value, but are important as indicating the existence of a coal- of coaI * 
bearing horizon which may prove to contain thicker beds elsewhere 
and might become an important point in connection with the naviga- 
tion of the river* The coal has been examined by Mr. G-, 0. Hoffmann 
who describes it as a lignite-coal, with the following composition.— 


By p-oscopic water , . . * . , . . 6'0S 

Volatile combustible matter. * 3692 

Fixed Carbon * . 49*03 

Ash , * S’ 02 


1O0-OO 

About a mile below Eagle's Nest Lock, are exposures of coarse con- conglomerate, 
glomerate, with inter-bedded sandstones precisely like those of Rink 
Rapid. The included stones are well rounded, and often a foot in 
diameter, and consist of granites and various green and grey hard, 
altered, volcanic rocks. This is probably the same conglomerate bed 
with that of the rapid. The dip here is R. 13° W\ < 40°. 

Frequent exposures of true boulder-clay occur along this part of the Drift deposits, 
river, particularly above t he Nordonskiiild, where they often form castel- 
lated bluffs, in consequence of their considerable induration. The boul- 
der-clay generally shows traces of bedding more or less distinct, and is 
sometimes very stony and includes large boulders, a few of which were 
observed to be st riated. The pebbles are, as a rule, well rounded and 
even superficially polished. Clayey gravels with silty layers are 
in places associated with the boulder-clay in the manner already 
described on the Felly. In some places the boulder-clay also appears 
to be overlain by silty deposits, but on the Lewes thus far up, these 
are not extensive or well marked. 
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Little Salmon to Big Salmon Miver. 


The river and From the Little Salmon to the mouth of the Salmon River or 


IVAbbadie, the general bearing of the Lewes is about east-sou th-east, and 
the sinuosities of the river are not nearly so great as in the portion last 
described. The distance by the stream between these tributaries is 
thirty- four miles. A considerable portion of this part of the river is 
not so swift as usual, and for eight or ten miles, midway between the 
Little and Big Salmon rivers, both the river and its valley are more than 
usually narrowed. Beyond this, the valley begins to widen rapidly and 


Salmon, the Lewes turns abruptly to the south, while the main valley 
is continued in a south-easi erly direction, becoming there the valley 
of the Big Salmon. From the confluence of the rivers, the main valley 
can be seen running on for a distance of about fifteen miles, bordered 
by low hills to the northward, and by higher hills to the south. These 
last are the Seminow Mountains of Schwatka. The Lewes cuts through 
this range, which is continued also for some miles westward, form- 
ing the south-west side of the Lewes valley. The hills arc rounded in 
form and wooded, and rise to heights of 1500 to 2000 feet above tho- 
river. 


sequence, nothing very definite can be said as to its geological struc- 
ture. Thirteen miles above the Little Salmon, greenish, grauwacke- 
sandstones, and green, highly calcareous conglomerates were found, 
the latter containing pebbles of limestone or marble, granite, various* 
schistose rocks and green altered volcanic rocks. The greater part of the 


soft, shaly materials, like those previously described as occurring with 
the coal, are found on the bars, but cease to appear above the confluence 
of the Big Salmon, leading to the belief that Cretaceous or Laramie rocks 
attain a considerable development in the valley of that stream. It 
would require, however, a detailed survey to separate the various for- 
mations in this region, and the result of such an examination would 
probably be to place in the Mesozoic scries a much larger area than, 
would, at first sight, appear probable. At the mouth of the Big Salmon 
a grey-green, crystalline rock which is apparently a d ionite, occurs- 


for some miles before the mouth of the Big Salmon is reached, is notably 
wide, between the bases of the limiting hills. At the mouth of the Big 




Geological 

features. 


Few rock- exposures occur along this part of the Lewes, and in con- 




hills in this vicinity seemed to be composed of similar materials, which 
are evidently newer than the altered volcanic scries, and therefore in all 
probability Mesozoic, and very possibly even Cretaceous. For some dis- 
tance below the Big Salmon, numerous fragments of lignite-coal and of 



It appears to be bedded, and dips southward at an angle of 25°. 
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Nine miles below (he Big Salmon is (he first extensive display met Redded silts, 
with on the Lewes of the bedded silty deposits. Scarped banks and cliffs 
one hundred feet in height are here composed of these white silts with 
some interstrat i tied sands and gravels. The silts contain numerous 
nodular layers and sheets of calcareous concretionary mat toy and are 
hard and fine-grained toward the base, where they may be seen, in some 
places, resting on boulder- cl ay. 

Several fears which had been worked on for gold were seen along this Gold, 
part of the Lewes. 


Big Salmon Elver. 

The Big Salmon 5 - has been re-named by Schwatka, the D’Abbadic 
Bivcr, a name which has the merit of being more distinctive than that 
previously in use, but the miners who (with the exception of the 
Indians) alone travel through the country, refuse to know it by any but 
the old name. It is much more important than any of the tributaries 
joining the Lewes further down, being 347 feet wide, with a depth of 
five feet for about one-third of its width, and a current of about two 
miles an hour. The water is clear and of a bluer tint than that of the 
Little Salmon, and the discharge was estimated at Ti2& cubic feet per 
second, when probably rather below T its mean stage. It might, no 
doubt, be navigated by a small stern- wheel steamer tor many miles, 

I was afterward so fortunate as to meet a party of four miners who had^t* of rive!? Cr 
spent apart of the summer of 1887 in prospecting this stream, and from 
one of them, Mr, John McCormack, obtained some particulars respect- 
ing it, together with a sketch of its course. Thirty-two miles from the 
Lewes, the Big Salmon is said to be joined b y a smaller stream, which 
McCormack calls the North Fork For about a mile and a-half below, 
and a short distance above the mouth of this branch, the river is very 
rocky and rapid. Haifa mile above it there is an Indian salmon-fishing 
place. For some distance beyond this the river is sluggish, and at 
sixty-six miles from the Lewes, the South Fork branches off. This 
fork occupies a wide valley and comes from the south-eastward. Above 
it the water is swifter and the valley of the river is narrow, with high 
mountains on both sides, but particularly on the north. Granite and 
mica-schist were seen along this part of the river. At a supposed dis- 
tance of one bundl ed and five miles from the Lewes, another stream 
joins from the south-east, and this also occupies an important valley, 
though not so wide as that of the South Fork, Above this point the 
river turns to a northerly bearing for about fifteen miles, the current 
being, in general, slack. It then reverts to an easterly bearing, and 


* Ta-tlin-hi-iii of the TuKish. 
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after passing a rapid, at one place. Island Lake is reached at 190 miles 
from the Lewes. This lake is four miles long, and has two arms at its 
upper end, from the southern of which a river leads, in eight miles, to a 
second lake two miles and a-half long, A stretch of river, a mile and 
a-half long, joins this to the highest lake, which McCormack named Quiet 
Lake, and of which he estimates the length at twenty-four miles. At 
the outlet of the lake is an Indian fishing place. The country to the 
south of these lakes is mountainous, granite being a common rock, and 
several streams run from these mountains into Quiet Lake. The north- 
east side of the lake is bordered by lower ridges, and from its head, 
McCormack travelled about eight miles, through a low country, to the 
bank of the Tes-lin-too ? - which he fonnd here flowing from north to 
south.* 

These miners found “ fine *’ gold all along the river, but no good pay- 
ing bars. They were in search of i£ coarse gold, but did not discover 
any, A email specimen of pyrites and quartz, from veins met with on one 
of the streams flowing into Quiet Lake, given to me by Mr, McCormack, 
was found by Mr, Hoffmann to contain very distinct traces of gold 
with a trace of silver, 

According to the Indians, the salmon run up this river to its source, 
and the same is reported of the Little Salmon and the Tee-lin-too* 

Big Salmon Biter to TesSin too* 

As already noted, the bearing of the Lewes becomes nearly due 
south, at the mouth of the Big Salmon. Though crooked in detail, it 
preserves this general bearing to the mouth of the Tes-lin-too, 
a distance by the river of thirty-one miles. Both the valley and 
the river itself are unusually narrow where the Seminow Hills are 
cut through, the width of the range being about five miles, and the 
river continues narrow and deep, with a swift current, beyond this point, 
though, the valley widens and permits the stream to resume its flexuous 
character* The actual width of the river, at a point nine miles below 
the mouth of the Tes-lin-too, was ascertained to be 483 feet, the current 
b ei ng a 1 1 b e rate of 4'84 miles per hour* Th ese fi g u re s m ay b e t a k en 
as representing the general character of this part of the stream. A 
short distance south of this point, the river again begins to widen and to 
resume its usual aspect. The hills bounding the valley on the south of 
the Seminow range seldom exceed a height of 800 feet till the vicinity 
of the confluence of the Tesdin-too and Lewes is reached, when they 
gradually increase to 1000 or 1500 feet. 


* The above estimates of distance nrc probably all in excess, and include the minor sinuosities 
of the stream. The actual distances from point to point are shown on the map as well as it has 
been possible to estimate them. 
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A number of auriforo.us gravel-bars have been worked along this part Cassbr bar. 
of the Lewes, including Oassiar Ear, which has so far proved the richest 
on the river. Limited areas of the river-flats have also been worked 
over, where the alluvial cover is not too deep. 

The valley near the mouth of the Tes-lin-too is again narrower Lewes and 
than usual, singularly so for the point of confluence of two im- compared, 
porta nt rivers. The valley of the Tes-lin-too is evidently the main 
orographic depression which continues that occupied by the Lewes be- 
low the confluence. The Lewes flows in through a narrow gap, closely 
bordered by high hills and nearly at right angles to the lower course of 
the river. On the map accompanying Lieut. Schwatka's report, the 
width of the Tes-lin-too is shown as about half that of the Lewes, the 
actual fact being precisely the reverse and all the main features of the 
lower river being contained by the Tes-lin-too ; while the other branch, 
both in its irregular mode of entry, the nature of its banks, the colour 
of its water aud its very rapid current, presents, at first sight, all the 
appearance of a tributary stream of new character. To such an extent 
is this differ once observable, that Mr, Ggilvie and the members of his 
party, as well as most of the miners on the river, were of the opinion 
that the Tes-lin-too actually carries much the greater volume of water. 

As this appeared to be a question of some importance, we stopped a day 
at the confluence for the purpose of investigating it, cross-sectioning each 
river and ascertaining the rate of the current at distances of about half 
a. mile from the junction, where the circumstances were favourable. 

It was thus ascertained that the rivers possess the following dim em Volumes of 

A rivers. 

sions — 


Lewes. Tes-lin-too, 

Mean width .**.*. ....... ... 420 ieet. 575 feet. 

Maximum depth (near left bank) 12 £i (near right bank) 18 feet 4 inches. 

Sectional area . . * 3015 11 3809 feet. 

Maximum velocity.*.* 5CS miles pr. hr. 2*88 miles pr. hr. 

Discharge per second 18,604 cubic feet. 11,4.36 cubic feet. 


In connection with these measurements it may be stated that the water of the 
Lewes showed evidence of having risen about a foot above its lowest tw '^ Tlv * rSm 
summer level, while the Tes-lin-too was probably near its lowest summer 
stage.* If we subtract the volume of water represented by this extra 
foot in depth, the discharge of the Lewes at the summer low-water 
s t age m ay be a pp v oxf m at e 1 y s t at e d at 15,600 cubic feet. T h e w ate r of 
the Lewes has a blue, slightly opalescent colour, much resembling that 
of the Rhone where it issues from the Lake of Geneva, while that of the 
Tes-lin-too is brownish and somewhat turbid. The temperatures of the 
Lewes and Tes-lin-too were respectively 54° and 53 5° F. on tho evemng 


All the rivers in this country reach their actual minimum toward the end of the winter. 
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of August 31st. A considerable part of the water of the former stream 
must be derived from the glaciers and snows of the Coast Ranges, but 
the existence of large lakes on both streams doubtless accounts for 
their proximate equality in temperature. 

Bocks. From the few exposures which occur on that part of the Lewes which 

cuts across the Seminow Hills, the range would appear to be composed 
of greenish, altered volcanic rocks, probably diabase, interbedded with 
grey or whitish marble. Rocks of this character are those which have 
supplied the material for the conglomerates described before (p. 14G n) 
and are evidently much older than these and doubtless referable 
to the Paleozoic, At another place, south of the Seminow Hills, feh 
site, schistose diabase and dark fractured argillite were noted in 
association, and at about a mile and a-h a If below the Tcs-lin-too, purplish 
and greenish amygdaloid, with calcareous filling, was seen. The ex- 
posures on this part of the river are few and unconnected and that last 
mentioned shows less sign of alteration than usual, and may be refer- 
able to a period newer than the Palaeozoic. 

Drift deposits. Clayey and earthy gravels, like those often associated with the 
boulder-clay, were noted in some places along this part of the Lewes , 
These are overlain by nearly white, bedded silts, which often form entire 
banks of considerable height. A mile and a-half below the mouth of 
the Tcs-lin-too, the first glaciated lock-siirfaeas seen in ascending the 
Lewes, were noted. The direction of glaciation is 5T. 4 Q , E. The gla- 
ciation is here well preserved on surfaces a few feet above the river, 
and consists of wide, shallow", straight, grooves and flu tings, quite evi- 
dently the work of a glacier. 

Tes-Un-too or Newbentj Mlver. 

Notes outlie The Tes-lin-too River is named the Newberry or Tess-el-heena * on 
Schwatka’e map, and is evidently the same which is sketched on 
the XT. S. Coast Survey map of Alaska, etc,, (1884) as the Nas-a* 
thane. By the mind’s who pass along the Lewes, it is known as 
the Hootalinkwa or Hotalinqu, in consequence, as it proves, of' a 
misapprehension. The Hotilinqu, which has appeared on the maps 
for many years, was traversed in its upper part by -Byrnes in the course 
of his exploration already mentioned. I have ascertained that one or 
more of the miners who first descended the Lewes knew Byrnes and 
were familiar with his work, and, naturally enough, on finding this 

* This is doubtless a version of Tes-lin-hl-n’I, h'tn (or in combination Jn+n$) being Tagish for 
river. Tcs-lin-too is the name given in me by the Tagisb Indians, the termination being the 
Tmn4 equivalent for This is p however, not the only case of such use of Tinn6 words by the 
Tagisb. Xus- a- thane is doubtless NI-sutlTn or Nl-sutUn-hl-nl, tbe name of the river above the 
great lake . Krause names this river, on an Indian sketch attached to his map, Tis-lin-hin, 
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river, they jumped to the conclusion that it was the Uotalinqii of 
which he had told them. 

This river still remains to be explored and mapped, and as it drains River not yot 
a country with a rather dry climate, the area of its basin is probably mapped * 
very considerable. It has been prospected to some extent by a few 
miners, but it is difficult, from the accounts which they are able to 
give, to ascertain much of a definite character respecting it. At the 
mouth of the river we met Mr. T. Boswell and two other miners who 
had spent most of the summer on it, and from Boswell's description, 
together with sketches subsequently obtained from Indians, the fol- 
lowing notes are drawn up. 

The general tread of the Tes-lin-too appears to be south-eastward, Tes-im Labe, 
and Boswell estimates its length, to the great lake, at one hundred miles. 

There are no rapids or falls in this distance, but the water for sixty or 
seventy miles from the mouth is moderately swift, the remaining dis- 
tance to the lake being quite slack. The lake is represented as being 
at least one hundred miles in length, but accounts differ as to the exist- 
ence of a large tributary river at its head, some affirming that 
there is merely a small unimportant stream. Be that as it may, 
the main continuation of l he Tes-lin-too is found at the head of 
an arm ten or twelve miles long, on l he east side of the lake. 

This river, known to the Tagish Indians as M^utlm-hbuL must,,., 
come from a north-easterly direction in the first instance, and it is 
represented as circling completely round the head of the Big Salmon 
li i ve r a n d rising he t w e en th a t r i v e r a 1 1 d t h e CJ pp er Pci ly* A t a distune e 
variously estimated at from eighty to one hundred and twenty miles 
from its mouth (and said by the Indians to be two days travel down 
stream), the river forks, the west fork being the larger and that of 
which the course has just been described. The cast fork is swift and 
full of rapids and rises in a mountainous country, which no doubt 
represents a portion of the northern eon tin nation of the Caasiar Range, 

The Indians travel several days up this fork and then cross mountains 
to tributaries of the Upper Liard and descend by these to the little 
trading post at the confluence of the Liard and Lease. Between the 
mouth of the main river and the forks above mentioned, the navigation 
is fairly good and no heavy rapids occur. 

The great lake above mentioned, into which the Ni-sutlin-hl-ni Pastures near 
discharges, is said by the Indians to be the largest known to them. the bfee ' 

It ve named Tes-lin by the Tagish Indians, and is bordered to the 
westward, at a distance of several miles, by a high range of mountains, 
while a similar range, but of inferior height, runs along its east side 
and, further north, separates the Tes-lin-too from the Big Salmon. 

Near the head of the lake is an Indian trail by which, it is said, the head 




of canoe navigation on the Taku River may be reached in two long 
days packing. Enquiry seems to show 7 that the distance from point to 
point by this trail is about sixty miles, and that it crosses a range of 
mountains, but not at such a height as to pass entirely out of the timber. 
It is stated that a miner named Mike Powers, with eight or nine other 
men, crossed from the Taku to the lake in 1876 or 1877. These men 
built three boats on the lake, but do not appear to have done much 
prospecting and came out by the same route by which they had 
entered. 

There are two Indian salmon-fishing stations on the Ni-sutlln-hi-ni 
above Tes-lin Lake. Mr. Boswell and his partners found fine gold 
all along the Tes-lin-too and also on the Ni-sutlin-hVni. They worked 
in different places along the river and appear to have done fairly 
well, 

Tes-Un-im to Lake Labarge. 

From the mouth of the Tes-lin-too or Newberry to the lower end of 
Lake Labarge the distance by the Lewes is twenty-seven miles and 
a-balf. The river is very crooked and for the first six or seven miles 
very rapid, averaging probably six miles an hour. Large boulders 
occur in its bed in some places, but it is believed that a stern-wheel 
steamer of good power might ascend without difficulty. The current 
becomes slack three or four miles before reaching the lake. The river 
does not follow any well marked or important valley, but an irregular 
depression among lumpy inconsequent hills, none of which probably rise 
over 1000 feet above it. No rocks were found exposed on the river, 
but some of the hills are evidently composed in large part of pale, grey 
limestone. Scarped banks, about a hundred feet high, show boulder- 
clay overlain by white silts, which on the lower part of this reach of 
the river form about one-third of the height of the bank. The lakes above 
evidently prevent the occurrence of heavy floods on this part of the 
river, the sod coming down quite to the edge of the water in a manner 
not found on the lower part of the Lewes or on the Tes-lin-too where 
seen near the mouth. 

Lake Labarge. 



This lake, through which the Lewes River flows, is undoubtedly that 
named for Mike Labarge on the older maps, though Schwatka names 
it Kltik-tas-si which is, no doubt, an attempt at its Tagish Indian name 
Tloo-tat-saf. Krause calls it Tahiniwnd, which is evidently the name 
2 ‘ivcn to me as that of the Lewes River. 
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The lake is a little over thirty-one miles in length. It lies nearly Size of the 
north and-souU>, but is somewhat irregular in outline and does not pre- ll!K< “ 
sent the parallel-sided form and constant width of most of the mountain 
lakes. About six miles of its lower end averages two miles and a-half 
in width* It then maintains a pretty constant width of a mile and a- 
hulf t for nine miles, after which it again increases in size and attains a 
width of five miles near Rich I ofen Island. (Named Rich tofen rocks 
and shown as a peninsula on Schwatka’s map). Its elevation above 
sea-level is approximately 2100 feet* It appears to maintain its level 
pretty constantly* the total rise and fall as indicated by the shores be- 
ing about four feet only. It was about a foot above its low- water stage 
at the time we passed early in September. 

The lake is bordered nearly everywhere by hilly or mountainous country about 
country, but two important valleys occur which require special men- thoIake ' 
tion. The first of these evidently forms the continuation of the hollow 
occupied by the lake itself, and runs on from its north or lower end in 
a north-westward direction, while the river, where it leaves the lake, 
turns to the north-east and breaks through the ranges of hills on that 
side* The greater paid of this valley, which I propose to name the 
Qgilvie valley^ appears to drain from the lake in a north-westerly direc- 
tion and probably to White River, as it is seen to be blocked by terrace- 
flats about 200 feet above the lake, at a distance of a few miles from it. 

The second valley begins in a tract of low land to the west of Richtofen 
Island and runs parallel to the first, being like it, one of the main oro- 
graphic valleys of the region* A small river appears to enter the lake 
from this valley. The mountains on the south-west side form a well 
characterized range, but appear scarcely to exceed 2500 feet in height 
above the lake* They carried * however, some patches of old snow, the 
first seen by us since leaving the upper part of the Felly River. 

The hills along the lower part of the lake on the east side are quite Mountains, 
remarkable in their abrupt forms and have white limestone summits. 

They rise from 300 to 1000 feet above the lake and no higher moun- 
tains wore seen behind them. Further up the lake, on the same side ? 
similar limestone mountains attain a height of about 2000 feet at a 
short distance back, but are not so remarkable in form. On the west 
side of the lake, north of the Richtofen valley, the hills slope gradually 
back from the shore and in a few places reach a height of probably 
2000 feet above it, at some miles inland. The outlines of these hills 
are monotonous and they are wooded nearly to the summits. South of 
the Richtofen valley the Miner's Range* approaches the lake at an 
oblique angle, but decreasing in altitude* The mountains forming this 
range are more varied in form than those just described. 

* X name this for the miners met by us along the river, good fellows ail of them- 
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Survey of the 
shores* 


Climate, 


Two series 
of rocks. 


Mr* Ogilvie’s measured line was carried down from point to point 
along the west shore of the lake, a few points only having been fixed on 
the east -shore by triangulation. In order to complete the outline of 
the lake I decided to make a track-survey of the east shore, connecting 
this by bearings with known points on Ogilvle’s survey. We had not 
time to circumnavigate the lake and nothing was known to point out 
one side as better than the other for the, purpose of geological examina- 
tion. The lake is reputed to be a very stormy one, the prevailing winds 
being from the south in summer, and often so strong that miners have 
been detained in camp for many days. We lost almost the whole of one 
day, owing to wind, on our way up the lake. Though local evidence of 
a more humid climate was noted on the Lewes near the Seminow Hills, 
these are soon lost after passing that range, and along Lake Labnrge, 
southern slopes of terraces and hills are often grassy and open. 
Anemone patens was noted as abundant in many places. 

The rocks bordering the east side of Lake Labarge evidently repre- 
sent two distinct series, of which the older is for the most part com- 
posed of grey limestone; which, in some places, nearly approaches 
marble but in others becomes rather flaggy and argillaceous, testing 
un con form ably on this, is a series composed of conglomerates, which pass 
into hard grey and greenish gi*auwack e-sand stones, and hard, dark, cab 
careous shales which occasionally become nearly black, impure, flaggy 
limestone. The two scries are folded together, the strike of both being 
north- north-west and meeting the shore of the lake very obliquely* 
The direction of dip is generally westward at high angles or vertical. 
The conglomerates are chiefly composed of greenish, grey and purp- 
lish altered volcanic rocks, together with limestone of various kinds, 
and the same constituents in a more comminuted form enter into the 
composition of the grauwackes. At a point opposite Eichtofen Island, 
black, argillaceous and calcareous beds are charged with numerous 
angular fragments of the older limestones, the occurrence of which and 
of the pebbles of altered volcanic rocks elsewhere associated with the 
limestones, constitute the evidence of unconformity, as the two series 
are too closely folded together to admit the observation of an angular 
unconformity. The good exposures found along this shore of the lake 
are important as indicating the intimate manner in which the rocks of 
differing age are associated in this region. They show that their 
separation on the map can be accomplished only by means of a detailed 
survey. No characteristic fossils were found in the older limestone 
series which may, however, be regarded from analogy as probably of 
Garb o n i fero u s age . T h e n e w c r s e r i es i s e v i d en t ly Or e tac eo us an d v e ry 
probably of the horizon of Series C., the Lower Shales and Sandstones of 
the Queen Charlotte Islands. A few fossils were obtained at the point 
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already referred to, opposite Riehtofen Island, on which Mr. X F. 

Whit caves supplies the following note. — 

“The fossils collected at this locality appear to be somewhat as Crenioeoua 
follows, though they have only been subjected, so far, to a preliminary fossib ' 
and by no means exhaustive examination. 1. A single specimen of a 
small sponge, and, (2.) several badly preserved corals, one with 
compound and very slender eorallites. 3, Several small lamellibranchs 
apparently referable to t hree genera, two of which are represented by 
mere fragments, while the other may be a form of Pleuromya 
Icciigata, 4. A mould of part of a spiral gastcropod, which may 
be referable to Nerinwa or lo the genus Pseudomelartia of Pictet and 
Campichc. 5, A piece of a phragmoCon© of a small belemnite. 

“Those fossils, though somewhat obscure, appear to be of Cretaceous 
age and possibly of about the horizon of Series C., of the Queen Char- 
lotto Islands.” 

Of the rocks on the opposite or west side of the lake nothing certain 
can be said. Limestone is, however, not a prominent feature in the 
hills near the lake, though apparent in some of those seen behind the 
first range. It is not improbable that the Mesozoic rocks are here more 
extensively developed. 

Terraces were noted on the lower part of the lake at about 200 feet 
above it and at various lower levels, and near the head of the lake they Terror, 
were seen at an elevation estimated as being at least 400 feet above it. 

The rocks along the lake-shore frequently show glaciated surfaces, the 
bearing being in general parallel to that of the lake and the sense 
of the movement of ice from south to north. The limestone Glaciation, 
hills are channelled, planed and fluted along their sides and over their 
summits in such a way as lo indicate the former existence of very 
heavy ice pressure. Two miles from the lower end of the lake, at the 
water-level, the glaciation points directly down the valley through 
which the river now runs, or K 24° E., while two miles further on, the 
summit of a limestone hill 300 feet high is crossed by heavy glaciation 
running N. 8° W. The latter may be accepted as that of the main 
direction of motion, the divergence met with being not greater than 
that frequently found in tracing the course of the ice of the former 
Strait-of Georgia glacier on the coast, where it has passed over rugged 
country,* and it would appear that in this case the main mass of iee 
moved into the wide Ogilvie valley, while part of the lower portion of the 
mass was pressed through the smaller valley by which the lake itself 
now discharges. Where the limestone hills have recently been stripped 
of their covering of soil, the sloping glaciated surfaces are still so smooth 
that it is difficult to walk over them.. 


* See Annual Report tied. 3ur. Can., 18St>* p. 100 B. 
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No definite indication of the mode of origin of the lake was obtained* 
The observation just cited shows that the valley through which if now 
discharges existed in glacial times, but it may probably have been 
of less importance and it is not impossible that before the glacial period 
the river flowed out hy the Ogilvie valley which may since have 
become blocked by morainic or other- drift deposits. 

Lake Labarge to Tukk-heem River. 

B ey o n d th e he ad of Lak e La barg e , th e v al 1 ey of th e L e wes co n ti n ues 
equally wide, and runs in a general southward direction like that of 
th e lake » At th e h e ad of th e 1 ak e, th e va Hoy is occupied by s w a rn py fl a ts 
nearly at the water-level and by low terrace- flats, which, where cut in 
the river banks, are seen to be composed of stratified fine sands, which 
are often iron-stained and a few miles up the river are found to rest upon 
the white silts, showing that they are valley deposits of post-glacial date* 
The limestone range which has bordered the east side of Lake Labarge, 
runs on in a southward direction, forming the east side of the wide 
valley. Eleven miles and a- half from the head of the lake the Tahk- 
heena Elver flows in from the west, making a right angle with the 
main river and at thirteen miles further (still measuring along the 
river), the foot os White Horse Eapid is reached. The current of 
the Lewes is rather slack for eleven miles from the lake, and the bed 
and banks are clayey or sandy. Above lids point, the river becomes 
swift, averaging about four miles an hour, and gravel banks and bars 
re-appear. For about two miles below the White Horse Eapid, the 
current is very swift, and though the latter may be designated as the 
head of possible steamer navigation, it would scarcely pay to endeavour 
to force a steamer up to th every foot of the rapid.* No rock exposures 
what ever were seen along this part of the Lewes, the scarped banks, 
which are often a hundred feet in height, consisting almost entirely of 
white silts with a widely undulated bedding. 

Tahh-heena River , 

The Tahk-heenaf Elver is a considerable stream and is wide and 
slack at its confluence with the Lewes. At about 200 yards from the 
Lewes, where it has attained its normal shse, it was ascertained to be 
237 feet wide, with a depth of ten feet for about one-third of this width, 

* Severn! small stern-wheel steamers have, for some years* ascended each summer the Lower 
Yukon, in Alaska, but so far as I know, none of these have yet. gone further up th m the mouth of 
the Stewart ; it would, however, be quite practicable to ascend to the point here indicated. 

t Named the Yukon at its outflow from ** west Kussooa Lake at its head, on Krause's map. 
The orthography of the published maps is here retained. The name would probably be more 
correctly rendered Ta-hi-nl* 
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and a current estimated at two miles an hour. The discharge may be 
roughly estimated at 3600 cubic feet per second, and appeared to be 
about half that of the Lewes above the junction or one-third of that 
below the confluence. The hills which border the south side of this 
river at its mouth, rise to high rugged mountains at about fifteen miles 
to the west, and these have the appearance of being largely composed 
of granite. The water of this river is very turbid as compared with 
that of the Lewes, and the temperature of both rivers was found to be 
52° F, on the 6th of September. 

The principal sources of the Tahk-heena are shown by Dr* A. Upperpartof 
Krause’s exploration to be at a distance of forty to fifty miles from the thoTiv&r ' 
head of the west branch of Lynn Canal, and the river was formerly 
much employed by the Ghilkat Indians, whose chief place is on that 
arm, as a means of reaching the interior. It is not used by the miners, 
and now only to a small extent by the Indians themselves, on account 
of the long and difficult carriage from the sea to its head, but the lake at 
the head of the river once reached, the voyage down stream is reported 
to be easier than that by the main river, the rapids being less 
serious. A sketch of the course of the Tahk-heena Liver, probably 
based on Indian accounts, is given on map No. 20 which accompanies 
the U. S. Coast Survey Keport for 1867, This sketch has, however, 
not been employed on the map of of 1884, it being probably supposed 
at that time that the Indian information on which it had been drawn 
referred to the upper part of the Lewes. 


The Carton. 


The White Horse IRapid and Miles Canon form together the most white Horse 
formidable obstacle to the u*e of the Lewes as a route into the interior, Rapid ‘ 
constituting an interruption to navigation of two and three-quarter 
miles in total length. White Horse Hapkl is three-eights of a mile 
long. The worst rapid is at the lower end of the White Horse, 
where the river scarcely exceeds a hundred feet in width, with low 
basaltic banks, and the force of the water is very great. In the upper 
part of the White Horse, the water flows between low basalt cliffs 
scarcely exceeding twenty feet in height, but sufficient to render track- 
ing precarious and difficult, while the occurrence of numerous rocks in 
mid-channel makes the rapid dangerous to run. The portage is on the 
west bank and it is usual to carry both boats and cargo over it. 

Between the White Horse and the foot of the canon the river is very 
swift, and at one place, a mile above the former and three-quarters of a 
mile below the latter, the set of the stream is so strong round a rocky 

* The distances here given are ttoe measured by Mr. Ogilyic. 
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point as to render it advisable to make an additional short portage of 
130 feet. A third portage of five- eights of a mile is necessary at Miles 
Canon, This portage is on the east bank, and at the lower end, a 
very steep ascent has first to be overcome. Hera a sort of extemporized 

The caflon. windlass has been rigged up by the miners for the purpose of hauling up 
their boats. The canon is cut through a horizontal, or nearly horizontal, 
flow of basalt and is not more than about a hundred feet in width, with 
vertical cliffs averaging about fifty feet, and never exceeding one 
hundred feet, at the sides. It opens out into a species of basin in the 
middle, but the river is elsewhere inaccessible from the hanks. Ter- 
raced hi lls rise above the basalt walls on each side of the valley, but 
are particularly abrupt on the west bank. The river flows through the 
canon with great velocity, but is unimpeded in its course, and it is 
therefore not very risky to run with a good boat. The White Ho 3 h se 
Kapid is, however, much more dangerous, and though some of the 
miners have run through it— generally accidently— it should not be 
attempted. 

Basaltic rock?. The basaltic rocks of the rapid and canon are not seen for any dis- 
tance above or below these points, and appear to represent a local effu- 
sion of no great area, which is probably confined to the bottom of the 
valley. A second wide valley runs behind Canon Hill , to the east, and 
it is possible that this may represent a pre-glacial channel of the river. 
The basalt is itself evidently older than the glacial deposits. It is grey 
in colour and often vesicular, the cavities being in some places filled by 
a radiating zeolitlc mineral. 

Miles Canon to Lake Marsh, 


Leivos River 
and valley. 


■ 


The great structural valley which is occupied by Lake Labarge and 
by the river above it up to this point, runs on above the canon as a 
wide, important depression, bearing nearly due south, and appears to be 
uninterrupted till it joins the lower end of Bennett Lake, thirty-two 
miles distant. The course of the river, however, diverges to the south- 
east, in which direction also a wide valley runs, and in twenty-three 
miles {following the stream) the lower end of Lake Marsh is reached. 
This valley, though extensive between its limiting slopes, is not regularly 
bounded by parallel ranges, like that first mentioned. The current of 
the river to Within five or six miles of the lake is moderate, not exceed- 
ing three miles an hour, and the immediate river-trough is narrow, be- 
ing rather closely bordered by terraces of a hundred feet or more in 
height. Above this point, to the lake, the current is quite slack ; the 
terraces gradually retreat toward the bases of the bills, and wide, 
swampy flats occur. The water above the canon is quite clear and 
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blue, showing that its turbidity further down is entirely due to the 
washing away and falling in of the high banks of silt. The turbidity 
of the Tahk-heena is probably also duo to the same cause. 

Anemone patens and ElceagnmUrgmtea are common on dry banks, and Vegetation, 
dopes covered with bunch-grass and Artemisia frigida still occur, 
evidencing a dry climate. The black pine (Finns Mur ray ana) is now 
very abundant, much more so than on the lower river, and it was here 
observed that this tree began to assume a more branching and less 
rigid form than it has to the north. Large numbers of salmon were 
found dead or dying along the banks for a few miles above the caiion, SalEUOtl * 
and the grass along the shores was trodden down by bears attracted 
here by this circumstance. !No salmon were found so far up as Lake 
Marsh, and the Indians state that this is their limit. It would appear 
that after their long journey from the sea, those which get so far, ex- 
haust their last remaining strength in ascending the canon. 

There are some very due exposures of stratified white silts, often Wbite silts 
interb added with sands, along this part of the river, but no boulder- 
clay was seen; neither are there any exposures of rock in place. 

Basalt is seldom found as a constituent of the gravels above the canon, 
and then only in small pebbles. Bounded pieces of greenish, jade-like Jade* 
rocks and impure jades, which wore abundant below the Tes-lin-too, 
here again become common. 


Lake Marsh . 

Lake Marsh, so named by Schwafcka, in honour Of Prof 0. 0. Marsh, situation of 
is known to the miners as “ Mud Lake.” It is twenty miles in length, LakeMatah * 
with an average width of about two miles, pretty uniformly maintained. 

The valley of which this lake occupies the centre, is notably wide, and 
the country in the immediate vicinity of the lake is quite low, consist- 
ing of terrace-flats, or low rounded or wooded hills and ridges. Con- 
spicuous mountain summits, however, occur at a distance of some miles Mounts as 
inland on both sides of the lake. A moderately well defined range, of 
which Mi chic Mountain* 5540 feet in height is the most elevated 
point, bounds the view on the east side of the lake, from which it 
diverges in a south* easterly direction. To the west is an irregular and 
broken mass of mountains in which several notable gaps occur and 
which occupy the country between Lake Marsh and the Watson 
valley, previously referred to. The highest points of these, Mounts 
Lome and Lan$downe y were ascertained to have approximate elevations 
of 6400 and 6140 feet respectively. The diversified forms of the 
mountains in view from this lake render it particularly picturesque, 


* So named by Sehwatka. 



164 b 


YUKON DISTRICT AND BRITISH COLUMBIA. 


and at the time of our visit, on the 10th and 11th of September, the 
autumn tints of the aspens and other deciduous trees and shrubs, 
mingled with the sombre greens of the spruces and pines, added to its 
beauty. 

The shores of the lake are generally rather shoal, and in some places 
the beach-gravel was found to rest on mud or clay, but these peculiari- 
ties are not so striking in themselves as to warrant the application of 
the name “ Mud Lake.*’ The mouth of the M'Clintock River, which 
enters the lower end of the lake from an important valley, was not 
examined closely. It appeared, however, to be a small stream, and the 
greater part of the country to the cast of the lake probably drains to 
the Tes-lin-too. A second stream joins the lake at the south-east angle 
at its head. 

As in the case of Lake Labarge, Mr. Ogilvie’s measured lino was 
here carried along the west shore and in order to complete the outline 
of the lake, 1 travelled up the opposite side, making a track-survey of it, 
which has been embodied on the map. 

The rocks seen at the lower end of Lake Marsh, and on the island, 
may be taken as representing the composition of the range which 
borders the Lewes on the north-cast for some distance below. They 
consist of greenish and purplish altered volcanic materials, probably 
all diabase in composition, and are bedded, the strike being approxim- 
ately parallel to the run of the range just mentioned.* Further up the 
lakeon the sameside, similar rocks were noted in several places, together 
with some which might be taken to represent the grauwacke-sandstones 
of the newer series described on Lake Labarge. The higher mountains 
off to the eastward appear to bo, at least in part, composed of limestone. 
At the head of the lake are considerable exposures of black and dark- 
grey, hard, slat} T argillites, finely cleaved and traversed by numerous 
small quartz veins. The strike of the cleavage is S. 30° E., with a high 
easterly dip. 

The rock surfaces along the lake are heavily glaciated, the direction 
being, in general, parallel to that of the main valley. The evidence is 
such as to show, however, that at least the subjacent part of the ice of the 
former great glacier, bifurcated at thenorth end of the lake, one branch 
taking the valley of the Lewes, the other that of the M‘Clintock River. 
In the same way, at the south end of the lake, a great part of the ice 
has been delivered through the wide valley which comes from the 
south-east between Jubilee Mountain f and Mount White.% 

0 See Appendix V. (Lake Marsh, No 86) for note on one of these rocks. 

1 1887 beimr the year of Her Majesty’s jubilee. 

t So named in honor of the late Hon. Thos. White, to whose initiative the despatch of the 
expedition to which this report refers was largely due. 
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Tagish, Bennett and Lindeman Lakes. 

The upper end of Lake Marsh is connected with Tagish Lake by ackwHing 
wide tranquil reach of river five miles in length. The current is here* t1- 
very slack, and the depth, according to Qgilvie, from six to t welve 
The river is bordered by low terraces, which are particularly wide 
on the west side, and are covered with open woods, chiefly consist- 
ing of while spruce and cottonwood. To the east, the long irregular 
ridges and slopes which culminate in Jubilee Mountain begin to rise a 
short distance back from the river. A mile above Lake Marsh, on the Indian nanjes> 
east bank of the river, arc two roughly built houses belonging to the 
Tagish Indians. These are the only permanent houses seen along the 
whole course of the Lewes, and here the Tagish people who roam 
over this part of the country, reside during the winter months. 

Prom the description just given, it will be seen that the navigation, Navigable 
by steamers, from the head of the canon through Lake Marsh and to 
Tagish Lake would Offer no difficulties, while the tranquil character of 
the connecting river between the two lakes last mentioned, is such as 
to practically render Lake Marsh the lower portion of an extensive 
system of still-water navigation which includes not only Tagish Lake 
but also Lake Hares, Lake Bennett and possibly other connected waters 
and which will prove of the greatest utility at no distant date in facili- 
tating the opening up and development of the mineral resources of the 
tract of country in their vicinity. 

The through distance, from the lower end of Lake Marsh to the head 
of Lake Bennett, measured along the central line of the various lakes 
and connecting waters, is about seventy miles, made up us follows,— 


Marsh Lake... 

River 

Tagish Lake - 

La ke N ares - - - 

. ItLG * 

9.7 f £ 





Total 



The still water navigation, however, includes also the West Arm of 
Bennett Luke, about twelve miles ; Windy Arm of Tagish Lake, eleven 
miles; Take Ann of same lake, (of which some notes are given below) 
at, least twenty miles ; making a grand total of at least one hundred 
and thirteen miles. 

Taken as a whole, these lakes constitute a singularly picturesque g cener ^ 
region, abounding in striking points of view and in landscapes pleasing 
in their variety, or grand and impressive in their combination of rugged 
mountain forms. 
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Height above 
sea- level. 


Position 
relatively to 
Coast Ranges. 


Connection 
of the lakes. 


Arms of the 
lakes. 


The elevation of this remarkable system of lakes above the level of 
the sea, as approximately ascertained by the mean of about eighteen 
barometric observations extending over several days, (all taken in 
triplicate on as many different aneroids,) is 2150 feet. The mean of the 
barometer readings was compared with that of those taken during the 
same days at Haines 1 mission, on Lynn Canal, and the resulting height 
as above given, is probably a near approach to the truth. 

The inner or north-eastern edge of the Coast Eangesqs not here very 
well defined, but Tagisb and Bennett Lakes, with their several arms, 
may be described as ljdng upon this border and as in part penetrating 
the outskirts of the range. The lower part of Tagisb Lake occupies 
the continuation of the same wide valley in which Lake Marsh lies, and 
the valley of the Take Arm may also be included as a part of the same 
depression. To the west of this, the upper part of Tagisb Lake and 
Bennett Lake must be considered as lying among the mountains of the 
Coast Lunges, and the height as well as the abrupt and nigged char- 
acter of the mountains increase in that direc tion, their slopes and sum- 
mits holding large areas of permanent snow, even late in the summer. 

The lower part of Tagisb Lake is very generally bordered by terrace- 
flats or by low land of the nature of terraces, and the valley runs 
through to the lower end of Bennett Lake, with a nearly uniform 
width, as measured between the bases of the mountains, though the lake 
is somewhat constricted between Tako and Windy arms by the ex- 
tension of the low land from the north side. A similiar projection of 
low alluvial land separates Lake Hares from the west end of Tagisb 
Lake, a river-like current being distinctly observable in the narrows. 
The same occurs at the narrows known as the Caribou Crossing which 
separates Nares from Bennett Lake, but here with the addition of a 
number of irregular sand-hills, with which the low land in question is 
covered, and which also extend round a considerable part of the north 
end of Bennett Lake. 

The Windy Arm of Tagisb Lake, together with the upper part of 
Bennett Lake and its West Arm are comparatively narrow mountain- 
walled inlets, with all the characters of true fiords. The Windy Arm 
terminates in low, hilly land, from which a couple of small brooks 
come, but no important stream; and it would appear that the drainage 
which might be expected to enter here is cut off by a transverse valley 
which holds a lake and flows out toward the Tako Arm. 

The "West Arm of Bennett Lake was not explored to the head, but 
terminates in amass of wild, rugged and hare mountains, of which the 
outline sketch given on p. 167 B may give some idea. The upper part of 
the main lake lies, as a narrow water-way, between beetling granite 
ranges which rise almost perpendicularly to heights of 3000 and 4000 
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feet above it. Many of the summits beyond the heads of these fiords 
and in the vicinity, attain heights of 0000 to 7000 feet above the sea, 
and the region is in every sense an alpine one, though no dominating 
peaks of great altitude occur. 

In consequence of the position of this country, in the lee of the higher 
crests of the Coast Ranges, and notwithstanding its considerable 
altitude, the climate appears to be equally dry with that met with 
about the site of old Fort Selkirk, and no very striking difference 
is met with in the character of the vegetation* The southward- 
facing slopes of some of the mountains, to a height of a thousand 
feet or more above the lake, are grassy and open, a circumstance 
particularly observable on the north side of the west part of Tagiah 
La Ice and on Lake Nares. The Amelanchier was seen on the lower part 
of Tagiah Lake, this being the most northern station observed, and 
Anemone patens continues abundant, locally Somewhat more alpine 
conditions are, however, indicated by the occurrence of Picea mbalpina } 
which was noted as abundant at the water-level on Windy Arm, and on 
the upper part of Bennett Lake forms entire groves, growing to a con- 
siderable diameter, but tapering rapidly and very rough and knotty. 
Several places were, however, noticed where miners had built boats on 
Bennett Lake, and it was her© that Mr. Ogilvie constructed a large 
scow for the transport of his provisions and bulky freight down the 
river. 

The Tako Arm, which has already been alluded to, really constitutes 
the main continuation and upper part of Tagiah Lake. It is narrowed 
at its entrance to a width little exceeding a mile, by a promontory 
from its west side, but further on, maintains pretty uniformly, for ten 
miles or more, a width of a mile and a-half to two miles. It is bordered 
on the west by a uniform, bare and wall-like range of limestone moun- 
tains, between which and the edge of the lake, however, a certain width 
of lower slopes intervenes. The east side is similarly bordered by 
mountains which also appear to be in the main composed of limestone, 
but the forms of these were not so well seen, as they were continuously 
covered by clouds and mists while we were near them. This arm was 
not explored and with its connected waters yet remains to be properly 
delineated on the map. It runs in a south-eastward direction for a 
distance estimated at ten miles, beyond which it turns more nearly 
south, and its length and other features connected with it can only be 
given on the authority of Indian reports and sketches. A long way up 
this arm, possibly twenty miles or more, a considerable river enters 
from the east. This is the main continuation of the Lewes and is re- 
ported to be a tranquil stream of no great length, resembling that 
between Marsh and Tagish lakes. It flows out of the west side of an- 
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other very long lake which lies nearly parallel to Tahko Arm. This 
lake, near its south end, receives several feeders, one of which, entering 
at its extremity, I suppose to be the Hotalinqu River of the Telegraph 
Survey, already mentioned, though the Tagish Indians informed me 
they named it Yil-hl ni, It Is probably the south end of this lake Connection 
which was reached by Byrnes in 1867, and its connection with the Kivor. 

Tako Arm and the remarkable system of lakes just described, would 
explain the statement made to Byrnes by the Indians, vie. that it was 
three days good paddling in a canoe to the lower end of the lake. The 
length of the portage from the head of this lake to the Indian houses on 
the Taku was variously stated by Indians at from two to four days. 

The trail is said to be good, and to run through low country except at 
one place where it ltd lows along th e mountain to avoid s wampy land. 

The name of this lake was given by one Tagish Indian as A4lin % by 
another as Ta-koo shok and again Sik-I-iu-kwan, the last being said to 
be the Taku Indian name. The first-mentioned name is adopted on 
the map. 

It is certain that the arrester part of J the water constituting the M-tin source of 

*' m * . JjBW'GS Eiver 

Lewes Iliver enters by the Tako Arm, This is rendered apparent in 
comparing the stream which flows out of Tagish Lake with that enter- 
ing it by the narrows from Lake Hares, where the discharge is prob- 
ably not much over one-fourth of the volume of that of Tagish Lake. 

The brooks entering Tagish Lake (exclusive of Tako arm) arc quite 
insignificant 

The Indian name of the lake here named Tagish Lake, is Ta-gish-ai NT. imeg tt! - 
(Taglsclui of Krause), It is commonly known by the miners as Tako lhQ lakes ' 
Lake, and Schwa tka adopts this name on his map. It appears, how- 
ever, admissible to revert to the proper Indian pronouneiation of the 
name, as is here done. I am obliged, by the facts of the case, to in- 
clude Bo vo Lake, of Schwatka, as part of Tagish Lake, but in order to 
preserve the name, propose to attach it to the large island in the mouth 
of Windy Arm, Lake H ares is known to the miners as “ Moose Lake/ 7 
Lake Bennett as “ Boat Lake. 1 " In these cases, though not without 
some doubt as to the propriety of so doing, I retain Schwatka's later 
names. The Tagish Indian name of Lake Bennett is Koo-soo-wA. It is 
the East Kussooa Lake, of Krause. Its west arm is called Noo-koo-tahk, 

The name of the island on Bennett Lake is Ketle-dbkri/-te. I did not. 
ascertain the Indian name of Lake Hares. The islands on Tagish Lake, 
of which Bove hsland is one, are named In-te'-i. 

It will be observed, on comparing Lieut. Schwatka’s map with that g^^jogs 
now published, that he names the west arm of Bennett Lake (though 
nearly two miles wide at the mouth) Wheaton Biver,” To the 
liver which enters near this arm from a valley parallel to the “Watson 
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valley, I propose to apply this name. In the same way, Windy Arm 
is put down as “ Bove Bay and probably river,” and the great Tako 
Arm is shown as “Tako River,” and described as a stream of 
inconsiderable dimensions. I can offer no reasonable explanation of 
these errors. 


Geology of the Lakes . 

The eastern edge of the granitic rocks of the Coast Ranges, is found 
to cross Bennett Lake obliquely, and probably runs northward along 
the Wheaton valley. The rocks exposed on the lakes to the east 
of this line, maybe described as belonging, in so far as ascertained, to 
a single great Palaeozoic series, of which the sub-division cannot yet bo 
attempted, but in which the only fossils found by us are of Carboni- 
ferous age. It is the same to which the older rocks on the Lewes 
belong, and closely resembles, both lithologically and in its fossils, the 
typical area of the Cache Creek series on the Thompson and Fraser. 
The series, as a whole, here consists of massive limestones, withagreat 
thickness of green and green-grey diabase and felsite rocks, represen ting 
altered volcanic materials, and dark- or light-colored cherty quartzites 
and argillaceous or calcareous schists. The order of superposition is 
uncertain, but the limestones appeared probably to constitute an 
upper member of the scries, and to be closely associated with the 
more important masses of contemporaneous volcanic material, while 
the cherty quartzites and schistose or slaty bods may follow respec- 
tively in descending order beneath the limestone. Volcanic materials 
are, however, found in greater or less quantity in all parts of the 
series. 

Black argillaceous schists and grey, silvery calc-schists were found 
on the east side of Tagish Lake, between the lower end and the 
entrance of Tako Arm, and again at the head of Windy Arm, in con- 
siderable force. At the latter place, the argillite is finely cleaved, 
forming a true slate. It contains quartzite pebbles, which have been 
remarkably sheared by pressure acting at right angles to the cleavage- 
planes and doubtless the same which has produced these. The great 
mass of limestone occurs in the ranges bordering Tako Arm on both 
sides and in the mountains between this arm and Windy Arm. It is 
generally in the state of marble, and usually rather finegrained, many 
specimens being very handsomely and curiously marked with grey and 
black lines or spots. Some beds contain a good deal of silica, and 
weather rough, occasional layers are more than half composed of 
cherty matter. Numerous crinoidal remains are often visible, and a 
microscopical examination of thin sections, prepared by Mr. T. C. 
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Weston, proves some parts of the stone to be largely composed of the Fusalina, 
remains of ' Fmultna* 

To the west of this great limestone belt and between it and the edge Altered 
of the granites, most of the rocks consist of altered volcanic materials, as voU,an ' c l ^ ck 
previously described. Some distinct amygdaloid^ were observed among 
these, bat no minute lithological examination of them bus been m&de.t 

The eastern edge of the granites is reached at about ten miles up Edge of 
Bennett Lake, on the east side* Granites continue thence, on the same erjmtc “ 
side, for about five miles and a halfj when they are replaced for tivc 
miles by an included belt of stratified rocks, chiefly quartzites, but 
including also some hornblendic schists. This belt crosses the lake 
very obliquely in a nearly nortk-ambsouth bearing, and appears to re- 
present a detached portion, more highly altered, of the Palaeozoic rocks 
before described* 

The quartzites are hero much shattered and pyritized, weathering to 
rusty surfaces and causing the red appearance of some of the moun- 
tains. The same rocks were seen from a distance in the mountains to 
the west of the lake, but the greater part of the mountains on the west 
side is evidently granite. 

The granites seen along the shores of Bennett Lake are generally character of 
rather coarse-grained and hornblendic, though an abundance of black * mn,tcs * 
mica is also developed in some places. The felspar is not uncommonly 
of two kinds, a pink (probably orthoclase) which is often in large por- 
phyritic crystals, and a white triclinic variety* The general tint of 
the rock is grey, and it closely resembles those described from 
the vicinity of Vancouver Island in the Annual Report for 1886 . No 
gneissic strucUi ro was observed, and the micaceous and hornblendic 
schists locally developed at the junction with the stratified series, are 
no doubt the result of the extreme alteration of volcanic portions of 
that series. 

Glaciation was observed in many places in this system of lakes. It Glaci&tion* 
is unnecessary to specify these, but it may be stated that conclusive 
evidence is afforded that glacier-ice moved northward, down Take 
Arm, Windy Arm and Bennett Lake, as well as eastward, nearly at right 
angles, in the east and- west part of the lake between Windy and Tako 
arms* This eastward motion was, however, probably subordinate and 
local, for no great number of granite boulders is found about the lakes 
till the lower end of Bennett Lake is reached, a circumstance which 

* The Fitiffll ime found here are often remarkably large. The largest actually observed in the 
few slices prepared for microscopical examination has a transverse diameter of 0'25 inch* 

Fragments occurring in the same slides, however* indicate the existence of much larger indi- 
viduals. No critical examination of these fossils has yet been made, hut they appear referable 
to Fiumlina robust a (Meek), found in California* Poise ontology of California, vol. i*, p* 3. 
t In Appendix V. (Tagish Lake, No. 93), some notes on a fclsite from Windy Arm are given. 
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show that the main mass of ice passing down the Bennett Lake valley 
continued on to the north by the Watson valley. Well marked and 
extensive terrace deposits occur on the mountains on the north side of 
Tagish Lake, at an elevation estimated at 1000 feet above it, or about 
3100 feet above the sea-level. 

A glance at the map will show that the lakes of this system occupy a 
portion only of a still more extensive system of wide valleys, which are 
probably of great antiquity* and the pre-glacial direction of drainage 
in some of which can only be conjectured. All these val leys are now, 
to a great extent, filled with detrital deposits, probably due for the 
most part to the glacial period, No appreciable deepening of drainage 
levels is going on, and the action at present in progress is constantly 
tending toward the filling up of the lake-basins, it may be presumed, 
here as elsewhere, that the lakes of this region now occupy the place 
of the hist tongues of the great glacier, which in the end disappeared 
so rapidly that their beds had not time to become tilled with detritus. 

Lake L indeman, occupies the continuation of the same valley in 
which Lake Bennett lies, but is separated from that lake by a small 
rapid stream, three-quarters of a mile in length. This stream falls 
about twenty feet between the two lakes and is rough and rocky. The 
portage is on the east side, and after carrying the greater part of our 
stuff overland, no difficulty was experienced in bringing the boat up the 
rapids. Lake Lind cm an (Tl-tshoo-tah-min' of the Tagish Indians 
Schutiuchroa Lake of Krause) is five miles in total length, with an 
average widlh of about half a mile. It is the extreme head of navigation 
In this direction. The lower end is shallow, and the occurrence there of 
many large boulders, may show that it is moraine-dammed. Its shores 
are rough and rocky along both sides, high rough mountains rising on its 
north bank, while lower country, consisting of rocky hills, extends to 
the south-eastward, as far as the White Pass. A stream joins the head 
of the lake from the west, in which direction the main valley runs, but 
bifurcates at a distance of about three miles, the branches running off 
among high granite mountains, A second stream of some size, which 
shows evidence of being a formidable torrent at certain seasons, flows 
into the lake about a mile from its head, on the south side. It is the 
valley of this stream which is followed by the trail by which the Coast 
Mountains are crossed. The scenery about this lake is wild and fine, 
though solitary and alpine In the extreme. The rocks everywhere 
about the lake are granites of the kind just described. 

As a number of minors bad preceded us, on their way to the coast, 
we found several boats drawn up on the shore at the mouth of the 
stream above mentioned. We were also so fortunate as to find a small 
party of Tagish Indians camped there, but as most of the men had 
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already gone over the portage with some of the miners, we were obliged 
to wait two days for their return, before we could obtain the requisite as- 
sistance to cany over our stuff. Meanwhile we put our boatin a place of 
security, and occupied ourselves in eliminating everything which was 
no longer of value from our u outfit/’ 


General Notes o±n Lewes River. 

The total length of the route by the Lewes River from u the Land- Length of loutu 
ing 51 on Lake Lindoman to the site of Port Selkirk is 357 m i les. From 
the outlet of Lake Labarge, to the same point, is a distance of 200 
miles, in which the total descent is 595 feet, or at the rate of 2‘97 feet 
to the mile. 

T h e i r i fo rm a tio n 0 bt ai n ed resp eet i ng I h e d ate s of open i ng an d jjpgjj “ jf5Jj J 6ES 

closing of the river in spring and autumn is very fragmentary It 

would appear, however, that the rivers generally throughout the region 
open early in May, while they may be expected to freeze over, in slack- 
water reaches, any time after t he middle of October, on the occurrence 
of a few consecutive days of hard frost. Loose ice sometimes begins to 
run in the rivers as early as September 29th , but this generally pre- 
cedes the actual closing of the rivers by a couple of weeks. In some 

seasons the rivers do not freeze over till well on in November. The 

ice, however, remains much longer unbroken upon the lakes, the lakes 
on l he course of the Lewes thus generally preventing the descent of 
that river by boats till June. In 1887, some of the lakes were not 
open for navigation till June 10th, but as already mentioned the sea- 
son was an unusually late one. The Tes-lin-too could be crossed in 
places on ice-jams as late as May 22nd in the same year, but was open 
throughout within a day or two after that date. 

Miners entering the Yukon district by the Chilkoot Pass and Lewes Travel on the 

' riyfiiL 

River, frequently leave the head of Lynn Canal in April, and after 
crossing the pass, — for which fine weather is essential,— continue on 
down the lakes on the ice, and then, if necessary, wait at some con- 
venient point for the opening of navigation, and build their boats. 

In ascending the river, much depends on the build of the boat em- 
ployed and skill of the men In poling, as well as on the occurrence, or 
otherwise, of head-winds on the lakes. The whole distance from Forty- 
mile Creek to Lake Lindoman has been made once or twice in so short 
a time as thirty days, and I believe that even this record has been sur- 
passed by a couple of days on one occasion, but under very exceptional 
circumstances. 

Our actual travelling time, from the mouth of the Lewes to the Travelling time 
lower end of Lake Labarge, deducting all stoppages, was 121 hours, 15 
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minutes. From the head of Lake Labarge to the lower end of Lake 
Marsh, deducting stoppages as before, and not including the time 
occupied on the portages (at White Horse Rapid and Miles Canon) 25 
hours 55 minutes. Much, however, depends on the stage of water in 
the river, as when it is unusually high, the current is not only stronger 
but many of the bars and beaches are covered, and the poling and 
tracking is much worse. The time occupied in traversing the lakes is 
not included in the above statement 

Timber. Timber suitable for building boats can scarcely be found in the 

vicinity of Lake Lindeman, but no difficulty is met with in obtaining 
trees of fair size on Bennett and Tagish lakes. Below these lakes, the 
country is generally wooded, and there is an abundance of spruce of fair 
quality, growing tall and straight in sheltered localities, but seldom 
attaining a diameter of two feet, 

Chilkoot or Taiya Pass,* 

Cross Chilkoot On the 19lh of September we set out with four Indian packers, 
crossed the summit, and reached a point in the valley of the west slope 
near what is known as Sheep Camp, the same evening. On the even- 
ing of the 20th we arrived at the head of tide-water on Taiya Inlet, and 
were hospitably received by Mr, J, Healey, who has established himself 
at that point for purposes of trade with the Indians and miners. We 
had at this time just completed our fourth month of arduous and inces- 
sent travel from Wrangell, at the mouth of the Stikine River, by the 
rivers, lakes and portages of the interior described in the foregoing 
pages, the total distance traversed being about 1322 miles. Ho serious 
accidents had befallen us by the way, and though, like the miners, we 
came back to the coast with a deplorably ragged and uncouth aspect, 
we had with us, intact, our collections, instruments, survey-records and 
notes. It was not the least pleasing moment of the entire journey when, 
from a distance of some miles, we first caught sight of the sea shining 
like a plate of beaten bronze under the rays of the evening sun. 

The Pass. The length of the mountain portage from Lake Lindeman to Healey's 

house, is twenty-three miles and a-half, the summit of the pass being 
at a distance of eight miles and a-half from Lake Lindeman, with an 
elevation of 3502 feet. 

The valley on the north or inland side of the summit contains several 
little lakes which are evidently true rock-basins, with lumpy bottoms 
and irregular contours. The trail is rough and crooked, and entirely 


* Known as Chilkoot Pass by the miners, named Perrier Plaas by Sebwntka* (1883), Dejiib Pass of 
Krause (1S82) of which Taiya is merely an alternative rendering adopted for the sake of conformity 
with published charts. 
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without attempt at improvement of any kind* It follows the stream in Charter of 
one place, for about a mile, through a narrow rocky defile, which has 
evidently been cut out since the glacial period. Where it crosses wide 
areas of shattered rocks, it requires the closest attention to follow it, and 
this can only be done, in the absence of guides, by noting the slightly 
soiled appearance of the grey stones from, one to another of which the 
Indians step* Some of the valleys to the north of the summit, and near 
it, are deeply filled with perennial snow, over which the trail runs by 
preference, to avoid the rocky slopes. The small lakes highest in the 
pass were, at the time we crossed, about two-tliirds covered with new 
ice, which showed little sign of melting, even under the bright sun 
which prevailed. Hard frosts were evidently occurring here in the 
mountains every night at this season. 

From seven to eight miles of the highest part of' the pass may be Titabcr-hne 
said to he entirely destitute of timber, even of a stunted growth such as 
might be used for firewood. The nature of the ground is, however, so 
rocky that it does not afford a proper criterion of the normal height of 
the timber-line. 

At the actual summit, the trail leads through a narrow, rocky gap, Summit* 
and the whole scene is one of the most complete desolation, the naked 
granite rocks rising steeply to partly snow-clad mountains on either 
side. The slope of the pass on the north side is rather gradual, and 
the total ascent fropu the lake not very great, being hut 1334 feet* 

To the south, on the contrary, it is at first abrupt and even precipitous, South slope* 
being accomplished over huge masses of fallen rock, which alternate 
here and there with steep, slippery surfaces of rock in place; but the 
travelling here is after all not so bad as that met with lower down the 
valley, where the trail goes through the woods along the steep, rocky and 
often boggy hillside, leading up and down the sides of several deep, nar- 
row gullies* Two small detached glaciers occupy hollows in the slope 
of the mountains on the west side of this valley, and from these a con- 
siderable part of the water of the stream is derived* The a Stone 
house,” or stone houses, and u Sheep camp” are points noted in this part 
of the pass, the first consisting of several natural though Inconvenient 
shelters, beneath great masses of rock which have rolled down from the 
mountain, where the Indians often stop over night; the second being 
the point where arboreal vegetation of fair growth first begins* 

At six miles from the head of the inlet, the stream followed down The Forks* 
from the summit is joined by another which has been dignified by the 
name of the bourse Fiver* A short distance up the valley of the latter, 
are somewhat extensive glaciers and high snow-covered mountains, 

Both the valley of this stream and that coming from the pass, are 
narrow and V -shaped, but from their point of junction, a wide fiat- 
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bottomed valley runs due south between high mountain walls and is 
eon tinned further on in that occupied by the inlot itself. This valley 
is largely floored by gravel-flats and is evidently subjected at times to 
heavy floods. The little river formed by the confluence of these 
streams may be ascended with difficulty by canoes, for somo miles, 
when the water is not low, but at the time we passed this was scarcely 
practicable. It is, however, easy to walk along the gravel flats, the 
only discomfort being the necessity of fording the ice-cold and very 
swift water several times en route. 

In the early summer, when the valleys on both sides of the summit 
are deeply filled with hard snow for a number of miles, the Indians 
secure a less abrupt grade (particularly on the south slope) by travell- 
ing on the snow and altogether avoiding the rough sides of the valley. 
This was the state of the pass when Mr, Ogilvie made Ids way inland 
over it in June. His greatest difficulty was found in connection with 
the Indians, who are untrustworthy and extortionate to a degree. He 
and his men were in consequence obliged to pack over a great part of 
their stuff themselves, and in so doing most of the party became snow- 
blind. He had with him two Peterborough boats, intended for nso in 
his survey, and in safely transporting them across the Coast Ranges, 
accomplished a feat hitherto not attempted. 

The rocks met with on the Chilkoot Pass are practically all granites? 
generally hornblendic and grey, though varying in coarseness of grain, 
and often porphyritic with pink orthoclase. The granite is cut in 
places by dark grey-green dykes, probably diabase. Near the actual 
summit it assumes a foreeciated or shattered appearance, and here a 
considerable mass of coarse, black, and probably intrusive diorite 
occurs* In the valley south of the summit similar granites prevail, but 
in some places include rocks with pretty evident gneissie lamination, 
which were observed locally to pass into mica-schists. The gravel in 
the valley is also almost entirely composed of grey granite, though 
some specimens weather red on account of the quantity of pyrites they 
contain. Below the Forks, on the east side of the valley, the summits of 
several mountains show rocks evidently stratified, dipping at high 
angles. These are probably gneiss or schist, like those seen in the 
valley of the pass. 

Many rock-surfaces on both sides of the summit and up to the 
highest level of the pass were observed to be glaciated, and though no 
very certain evidence on this point could be obtained, it seemed prob- 
able that the ice had moved southward through the gap at the summit. 
The probable great accumulation of snow and ice on the north slope of 
the range might account for the parting-axis of the glacier lying to the 
north of the present actual water-parting. 
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Scrubby hemlock (Tsuga Pattoniana) in a prostrate form occurs not Vegetation, 



far below the actual summit on both slopes. Below the “ Stone house ” 
this tree begins to become arboreal, and a few miles further down the 
valley, grows tall and straight, forming entire groves. Menzies spruce 
(Abies Sit chert sis) also appears, a short distance below u Sheep camp/* to- 
gether with cottonwood (probably Popuhts balsmiifera). Here also elder 
and birch were first seen on the south slope. The devil’s club (Fatsia 
horrida) comes in about a mile above ‘ £ Sheep camp.” Firms contorta 
was not seen till the Forks was reached. 


ll-koo-gOo-a , the stream followed southward from the summit of the 
pass Sl4!kt These rivers are named Katlakhchra and Ssidrajik on the 
map of Dr, A. Krause. 


Having heard reports of the existence of a second pass from Taiya Charter of 
Inlet to the lakes on the head-waters of the Lewes, Mr. Ogilvie sent 
Capt, W, Moore to make an examination of it, with instructions to re- 
join the party to the east of the mountains. This pass Mr, Ogilvie has 
named White Pass in honour of the late Minister of the Interior, It 


no great distance from it. Though the land carriage is somewhat 


additional particulars have since been obtained by correspondence with 
Capt. Moore, The distance from the coast to the summit is stated as 


thickly timbered. The next nine miles is in a canon-like valley where 
heavy work would be encountered in constructing a trail. The remain- 
ing distance of three miles, to the summit, is comparatively easy. The 


decrease in height and abruptness after the summit is passed, and 
the valley bifurcates, one branch leading to the head of Windy Arm of 
Tagish Lake, the other (down which the water drains) going to Take 
Arm of the same lake. 


t Annual Report of the Department of the Interior, 1387, Part Ji, p. 64, See also Report by 


The “ Stone house " is named Te-hit by the Indians. The Indian name Indian 
of the Taiya 'River of the maps, is Dai-e', Hoarse Fiver is named Klt- 


mime?. 



The White Pass, 


seventeen miles, of which the first five miles is level bottom-land, 


leaves the coast at the mouth of the Shkagway Fiver* five miles 
south ot 1 the head of Taiya Inlet, and runs parallel to Chilkoot Pass at 


longer by this pass, it appears to present less difficulty to the construc- 
tion of a practicable trail or road. Some account of this pass, based on 
Capt. Moore’s notes> is given in Mr. Ogilvie’s preliminary report,*}* and 



altitude of the summit is roughly estimated at 2600 feet, Beyond the 
summit a wide valley is entered and the descent to the first little lake 
is said to be not more than one hundred feet. The mountains rapidly 


* So named on chart in U, S. Coaet Pilot, Scbkagtie River of Krause - 


Moore to Chief Commissioner of Lands and Works of British Columbia, dated April 25th, 18S8. 
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The Chilkat Pass has already been noticed (p. 161 b). There is still 
another route into the interior, which the Indians occasionally employ 
in winter when the travelling is good over the snow. This leaves the 
Nourse or west branch of the Taiya and runs west of the Chi I boot Pass 
to the head of Lake Lind cm an. 

Exploration and Prospecting on the Lewes, and Gold Mining 
in the Upper Yukon Basin. 

The discovery and naming of the Lewes River by Campbell has 
already been referred to, (p. 138 b) but the information respecting the 
river obtained by the officers of the Hudson Bay Company during their 
short occupancy of Fort Selkirk, as embodied on Arrowsmilh's map of 
1854, was very incomplete, consisting merely of the fact that it divided 
into two main streams when followed up, and that large lakes existed on 
these. A considerable improvement is found in the delineation of the 
river on the map accompanying Dali’s work on Alaska, (1870) in which 
information collected by the explorers of the Telegraph Survey is em- 
bodied, hut the Lewes is there still merely outlined from report, and 
no approach to a reasonably correct map of its course existed tip to the 
date ofjSehwatka’s expedition in 1883, The first map of the Chilkoot 
and Chilkat passes and their vicinity is due, as mentioned further on, 
to Hr, A. Krause. 

; The passes connecting the coast with the interior country, from the 
heads of Lynn Canal to the upper waters of the Lewes, were always 
jealously guarded by the Chilkat and Chilkoot Indians of the coast, who 
carried on a lucrative trade with the interior or if Stick 1 ' Indians, and 
held these people in a species of subjection. Though the existence of 
these routes to the Interior were known to the traders and prospectors, 
the hostility of the Chilkats and Chil boots to the passage of whites 
long prevented their exploration. 

In the Alaska Coast Pilot (1883, p, 278) it is stated on the authority 
of Captain J. C. Carroll, that the first transit of the Lewes River and 
Chilkoot Pass, by a white man , was accomplished in 1864 or 1865 
by an employee of the Hudson Bay Company, who started from Fort 
Selkirk and was delivered by the Chilkoot Indians to Captain Swan- 
son, then in command of one of the Company's steamers. This story 
is repeated and amplified in a work by Mrs. E. E. Scidmore, where the 
adventurer is designated as “ a red-headed Scotchman” who “ forced his 
way alone through the unknown territory to Chilkoot Inlet,"* 

I have endeavoured to verify this tale, but quite unsuccessfully, and 
while it is possible that some deserter from the Company’s posts in 

* Alaska, its Southern Coast and the Sitkan Archipelago. Boston, 18S5, p. 119. 
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the interior may thus have readied the coast, it is more probable that 
the story is entirety apochryphal. Enquiry made on the ground among 
the miners and others fails to substantiate it Fort Selkirk had been 
in rains for twelve years at the date referred to, and officers of the 
Hudson Bay Company who were on the coast at the time do not be- 
lieve in its authenticity. It may, however, not improbably have grown 
out of the circumstance that a gun and some other articles wh ich had 
belonged to Campbell's people at Fort Selkirk were, shortly after the 
raid upon that post, obtained from the Coast Indians by servants of the 
Company. 

I have been able to find no reference to the discovery of gold in any ^ f '^ ery 
part of the Yukon waters earlier than that given by Mr. F. Why m per, 
who writes in 1869 : a It is worthy of mention that minute specks of 
gold have been found by some of the Hudson Bay Company’s men 
in the Yukon, but not in quantities to warrant a ‘rush’ to the 
locality.” * 

The first whit© man who crossed from the coast to the h cad- water s Molt * 
of the Lewes appears probabl}^ to have been one George Holtf, who 
did so with the object of prospecting the eountry.J 

The date of Holt's journey was, I believe, 1878. He was accom- 
panied by one or more Indians, and crossed by the Chilkoot or by 
the White Pass to the head of the Lewes. He followed the river down 
to the lower end of Lake Marsh and walked over the Indian trail 
thence to the Tes-lin-too, returning to the coast again by the same 
route. On his return, he reported the discovery of f£ coarse gold,” but 
none of the miners who afterwards prospected the region mentioned, 
have been able to confirm his statement in this particular. In the 
Alaska Coast Pilot the date of Holt's journey is given as 1875, and 
in the addendum to the same work as 1872§ in Mrs. Scidmore's book, 
already quoted, as 11 1872 or 1884,” The date and route above assigned 
to Holt are, however, probably correct, being the result of enquiry 
among miners who knew him, followed his route through the country, 
and came in contact with the Indians whom he had met. 

Some years Inter, in 1889, a prospecting party of nineteen men was 
organized at Sitka under the leadership of one Edward Bean. Amicable 

* Travels in Alaska find on the Yukon . London, 18f>9, p. 227. 

t Afterwards murdered by Indians at Cook’s Inlet in ISSo. Shores and Alps of Alaska, H- W- 
Seton Karr, London, 1837. 

JTL S, Coast Pilot. Alaska, 1833, pp. 200, 278. 

I Other eitraordinnry journeys assigned to Holt in Mrs. Scidmore’s book are, according to the 
miners, altogether incorrect. Holt appears to have been a romancer with considerable inventive 
powers, hut it is possible that he made more than one journey. In May 1&78, Messrs, Hath 
Bros , of V ictoria. and Mr. Bean, of California, set out to cross by the Ohilkoot Pass for the 
purpose of prospecting, but were not allowed to go inland by tho Indians, Morris, Report upon 
the Customs District, etc.* of Alaska, 1879, p. 97, 
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First prospect- relations were established with the Chilkats and Cbilkoots through the 
ing party, I8b0. kind offices of Capt Beardslee, TJjQL* * * § and the Chilboot Pass was 
e r oss ed to La ke Lind era an . T h e p arty 1 1 ad , by th is time, i n c re as e d to 
twenty-five in number*- 3 * 8 Boats were built on Lake Lind em an, and on 
the 4th of July the prospectors set out down stream* The Tesdm-too 
was reached and was then, for the first time (and as it proves* 
erroneously,) recognized as the Ilotalinqu. Before returning, iheTes- 
lin-too, was ascended and prospected for some distance. From George 
Langtry who was a member of the original party* and R, Steel* who 
joined it later* the facts* as above given, are derived. j* Ro encouraging 
H prospects fT were met with at this time, though Steel states that he 
found bars yielding at the rate of $2*50 a day in a small stream which 
joins the Lewes fifteen miles above the canon. 

This large party was closely followed by two miners known as 
Johnny Mackenzie and “Slim Jim*” who reached Lake Lindeman on 
July 3rd. I t is possible that other parties as well may have entered the 
country in this year* but if so I have been unable to trace them. 

1881. In 1881* a party of four miners* including G. Langtry arid P. Mc- 
Glincbey again crossed the Ch ilkoot Pass. These men got as far as the 
Big Salmon River, which they called the. Iyon* by which name it is 
marked on the TL S. Coast Survey map of 1884. They ascended the Big 
Salmon* according to their estimate, about 2€Q miles* finding a little 
gold all along its course and meeting with some remunerative river- 
bars. This may he characterized as the first Recovery of paying placers 
in the district. According to the US. Coast Pilot* already quoted* 
some account of this expedition is given in the Hew York Herald, of 
Sept. 21st, 1S81, to which I have been unable to refer. 

1882. In 1882, a number of miners entered the Yukon country by the Chil- 
koot Pass* and probably during this season, but certainly not before^ 
two prospecting parties ascended the Pelly to IIoolo Canon and some 
of the men appear to have even gone some distance further up.§ 

Exploration Dr. Arthur Krause, engaged in an expedition on behalf of the Bre- 
byKrauhu. mejl Geographical Society, in May and June, 1882, made an explora- 

* Tt had increased to twenty shortly after leaving Sitka. See Report by Capt. Beards lee, 47 th 
Congress, 1st Session, Senate* Ex. Doe. No. 71, p. 65. In the same report , the names of the nine- 
teen original members of the party are given and some account of its organization, etc. 

f The account of the further wanderings of the party given in the U.S. Coast Pilots la ska (1883) 
p. 27$ is incorrect* 

+ According lo miners who were in the country at the time, the statem enta wh ieh have been 
published of earlier prospecting along the Upper Pelly are erroneous , 

§ Through the kindness of Mr. Francois Mercier, I have obtained from Mr. D. Bertrand, who 
was a. member of one of the parties above referred to, the names of the men composing both, as 
follows Thomas Boswell, John Dmigau, Robert Robertson, D. Bertrand, Frank Densmore, John 
Riley, P. Cloudman, Robert Fox, Thomas Gurney. The dale, as above given is from Mr* Ber- 
trand. Mr Boats ell, whom we met on the Lewes in 1SS7, was understood to say that he had been 
prospecting up the Peliy m 1884 or 18S5, but this statement probably referred to a subsequent 
expedition. 
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tion of the Chilkoot and Chilkat passes, reaching Lake Lindeman and 
the sources of the Tahk-heena River respectively. His work is em- 
bodied in maps published by the Bremen and Berlin Geographical 
Societies, and it is worthy of special note on account of its conscien- 
tious accuracy.* 

In 1883, some mining was again in progress, but details respecting itsdm&tk&’g 
have not been obtained. It was in this year that Lieut Schwatka J0Uiney * 
crossed the Chilkoot Pass and descended the Lewes and Yukon to the 
sca.f In 1884 a little mining was done on the Polly and on the Tes- 
lin-too, and possibly also on the Lewes. In 1885, mining was begun 
along the Stewart River, and in the following year, the greater part of 
the mining population was engaged on that river. Cassiar bar, on the 
Lewes, twenty-seven miles below the Tes-lin-too, was discovered in the 
spring of 1886, and actively worked during the same summer. 

Late in the autumn of 1886. u coarse gold " was found on Forty-mile Gold found on 

. 1 Eortr-mile 

Creek (Cone-hill River of Sehwatka) still further down the main river Creek, 
than the Stewart, and the announcement of the fact drew off nearly the 
entire mining population to this place in 1887. In the attempt to bring 
out the news of this discovery, a miner named Williams was frozen 
to death on the Chilkoot Pass in January, 1887. 

Taking a general view of the gold discoveries 60 far as made in the Lewes and 
Upper Yukon country, we find that, though some small bars have been 
worked on the upper part of the Lewes, and u prospects fl have been 
obtained even in the stream flowing into Bennett Lake, paying bars 
have been found ou this river only below the mouth of the Tes-JIn-too. 

The best of these are within a distance of about seventy miles below 
this confluence, and the richest so far has been Cassiar Bar. This is Cassiar Bar. 
reported to have yielded, in some cases, at the rate of 830 a day to the 
hand, and gold to the. value of many thousand dollars has been ob- 
tained from it, chiefly in 1886* In 1887 only three or four men worked 
here. All along the Lewes below the Tes-lin-too, many bars occur 
which, according to the reports of prospector's, yield as much as 810 a 
day, and the same is true of t lie Tes-lin-too itself, both below and above 
Tes-lin Lake* Bars of this kind are, however, considered scarcely re- 
munerative at present* 

Gold has also been found for a long distance up the Big Salmon 
River, and on the Upper Pelly as far as it has been prospected. The Tes- 
lin-too, Big Stdnion and Pelly have each already afforded some good 
paying ground, but in consequence of the rush to Forty-mile Creek only 
about thirteen miners remained in 1887 on the first- named river, four 

* Deutsche Geosxaphisehe Blatter Jid. v Heft. 4, 1832* Zeitsehr* des Ges, fftr Erdk* zu Berlin 
Iki sviij, 1883, 

t See Science yol. i ii , 1S$4, also Report of a Military Reconnaissance in Alaska, Washington 
Government, 1885* Along Alaska's Great River, New York, 1S85, 
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on the second, and two on the Felly. On the Stewart River, as much 
as $100 a day to the hand was obtained in 1885 and 1886, and probably 
over $100,000 worth of gold has already been obtained along this 
strea m . It h a s been pros j>celed fo r a d i sta n ee o f 1 0 0 to 200 m i l es f i om 
its mouth, (according to varying statements) and the gold found 
furthest up is said to he somewhat “ coarser 17 than that of the lower 
part. 

Forty-mile Creek is reported to be a river of some size, but more 
rapid than most of those in the district. It has, according to miners, 
been p rospec t ed fo r about. a h ti n d red m i ies ft -o m its m o u th , gold b e i n g 
found almost everywhere along it as well as in tributary gulches. The 
gold varies much in character, but is quite often coarse and nuggety, 
and very large amounts have been taken out in favourable places by 
individual miners. Few of the men mining here in 1887 were con- 
tent with ground yielding less than $14 a day, and several had taken 
out nearly $100 a day for a short time. The amount obtained from 
this stream in 1887 is reckoned by some as high as $120,000, but 1 be- 
lieve it would be safe to put the entire output of the Upper Yukon region 
for the year, at a minimum of $75,000, of which the greatest part was 
derived from this stream. 

The number of miners in the whole Upper Yukon country in 1887 
may be stated at about 250; of these, 200 were on Forty-mile Creek, 
and it was estimated that at least 100 would winter on the creek 
to be ready for work in the spring. 

Forty in lie Creek is what the miners term a bed-rock creek 3 1 Le., 
one in which there is no great depth of drift <>r detrltal deposits below 
the level of the actual stream. It is so far the only locality which has 
been found to yield if coarse gold/' but from the extremely wide dis- 
tribution offline gold,” it may safely be predicted that many more like 
it remain to be discovered. 

Mining can scarcely be said to have begun in the region more than 
five years ago, and the extent of country over which gold has been 
found in greater or less quantity is already very great. Most of' the 
prospecting has been confined to the banks and bars of the larger 
rivers, and it is only when their innumerable tributary streams begin 
to be closely searched, that “ gulch diggings” like those of Dense, Me- 
Darne and other streams in the Cassia r district, and possibly even on 
a par with Williams and Lightning creeks in Cariboo, w ill be found and 
worked. The general result so far has been to prove that six large 
and long rivers, the Lewes, Tes-lin-too, Big Salmon, Felly, Stewart and 
White, yield ‘‘fine gold” along hundreds of mile* of their lower 
courses. With the exception of the Lewes, no part of the head-waters 
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of any of these have yet been prospected or even reached by the miners, 
and scarcely any of their innumerable tributaries have been examined. 
The developments made up to this time are sufficient to show that when 
means of access are improved, important bar-mining will take place 
along all these main rivers, and there is every reason to anticipate 
that the result of the examination in detail of the smaller streams will 
be the discovery of much richer auriferous alluviums. When these 
have been found and worked, quartz mining will doubtless follow, and 
the prospects for the utilization of this great mining field in the near 
future appear to me to be very promising. 

I must not, however, omit to state that great difficulties and hard- 
ships have to be overcome by the miners now entering this country. 
The traverse of the Ohilkoot Portage is itself a formidable obstacle, 
and over this pass most of the provisions and requisites for the 
miner must be carried. There Is at the present time a trading post 
belonging to Messrs. Harper, McQuesten &■ Co., (established in the 
spring of 1887) at the mouth of Forty-mile Creek, but the supplies are 
brought to this point by small stern- wheel steamers which ascend the 
whole length of the Yukon, (roods do not arrive by this route till late 
in the summer, and any accident or detention may prevent their arrival 
altogether. The winter in the country ie long and severe, and the sea- 
son of low-water suitable for working on river-bars is short . It is also 
found that beneath its mossy covering, the ground Is often frozen, pre- 
senting difficulties of another character to the miner, which have pre- 
vented the working of many promising fiats and benches. This, how- 
ever, is likely to be remedied before long by the general burning off 
of the woods and moss in the mining camps. Frozen ground was found 
in the same way in the early days of the Cassiar mines, (see p, 82 b) 
but the destruction of the timber has now almost everywhere allowed 
the summer heat to penetrate to the lower layers of the soil. It is not 
likely that this great inland country will long want some easy means 
of connection between the coast and its great length of navigable lake- 
and river- waters, and when this is afforded, there is every reason to 
believe that it will support a considerable mining population. 
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NOTES ON THE DISTRIBUTION OF TREES AND OF CERTAIN 
SHRUBS IN THE YUKON DISTRICT AND ADJACENT 
NORTHERN PORTION OF BRITISH COLUMBIA.* 

Some observations on the trees and plants noticed during the pro- 
; gross of the exploration here reported on, have been given in the 
preceding pages in connect ton with the localities described. In this 
note the general results obtained are presented in a connected form, 

' A list by Prof. Macoun, including the names of all the species recognized, 
forms Appendix III. 

The various lines traversed in the course of the exploration are Area included, 
included between 5(3° 30' and 63° north latitude, the 128th and 138th 
: meridians of west longitude. This area embraces the extreme north- 

■ ern part of British Columbia and adjacent regions of the North-west 
I Territory, together with part of the “coast strip” of Alaska. Obser- 
vations by the writer on the distribution of trees in the more southern 
portion of British Columbia, are contained in previous reports of this 
survey, particularly in that of 1873-80, which is accompanied by a map 
showing the limits of some of the more important species. 

As already more fully stated, the region above defined is drained by^ e a ^^ of 
the Stikine and other rivers, which flow through the Coast Ranges to 
the Pacific, by the Liard, a great tributary of the Mackenzie, and by 
several branches of the Yukon, but the several drainage basins do not 
mark out regions of diverse floras. The main division, from this point 
i of view, is found as between the humid and comparatively uniform cli- 

■ mate of the coast and the relatively dry and extreme climate of the 
interior, the first constituting the northern extension of the botanical 
region of the British Columbian coast, the second that of the interior 
i of the same province. The dividing line is found along the higher 
ran ges o f t h e C oast Mo u n ta ins. 

The considerable altitude of the interior region also has its influence 
'On the flora, but within the limiting parallels above stated, difference of 
; latitude produces a comparatively small effect, in consequence of the 

* The facts included in thi.’? note were published substantially in their present form in 
Garden and Forest, fqI, 1, No. 5 r March 28, 18S8. 
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fact that the country us a whole becomes lower to the northward or 
north-westward. 

The chief facts to be recorded with respect to the distribution of 
trees are those connected with the northern limits of the well-known 
West Coast species, the total number of arboreal forms represented so 
far north being quite restricted. 

In the interior, which may be treated as a whole, the Douglas fir 
(Pseudotsuga Douglasii), Engel manne spruce (Picea Engelmarmi), the 
hemlock (Trnga Mertensiana) and the red cedar (Thuya gigmtea ), all 
common and characteristic trees a few degrees of latitude to the south? 
are nowhere found. The white and black spruce {Pice a alba and P. 
nigra) } balsam dir (Abies subalpina), aspen (Populus tremuloides) and 
cottonwood (Populus trkkocarpa, 'probably with P. balsamifera), are 
found in suitable localities over the whole region east of the Coast 
Mountains, the two first-mentioned trees constituting probably half 
the entire forest covering of the country. 

The white spruce, along the rivers and in sheltered valleys and low 
ground, everywhere forms fine groves to the furthest northern point 
reached, many trees attaining a diameter of two feet, tall and well 
grown. It affords lumber of very fair quality, “the best to be obtained 
in the country. It is found, with Abies subalp ma, at the highest limit 
of timber,— about 4200 feet,— on the inland mountains. The black 
spruce has scarcely received mention in previous notes on the distri- 
bution of trees in British Columbia, but is now known to be abundant 
locally on high plateaux about the region of the Upper Fraser, and in 
the country here specially described, grows, mingled with the white 
spruce, in swampy situations and along cool, shady and damp river- 
banks. It attains a considerable height, but is never large enough to 
afford good ]um her, Abies subalpma was found wherever the upper limit 
of trees on the mountains was approached, but was not observed near 
the rivers, except on Bennett Lake (2150 feet), near the head -waters 
of the Lewes River, in latitude where it becomes very abundant. 
The aspen is specially characteristic of second-growth woods and of 
dry, open, grassy hill-sides facing to the southward, of which there 
is a great extent on the Upper Felly and Lewes. The cotton- 
wood here represented is, so far as the specimens brought back can 
be determined, Populus trichocarpa , but there is little doubt that the 
balsam-poplar also occurs. Specimens six feet in diameter were seen 
on the Stikine River ne'ir the Coast Mountains, but further in the 
interior the tree is rarely large enough for the manufacture of dug-out 
canoes, or, say, three feet in diameter. 

Greater interest, from a botanical point of view, attaches to the trees 
of which the ranges are more restricted. The black pine (Pirns Mur - 
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rayana) y perhaps the most common and characteristic tree of the whole Bla^k pin 
interior of British Columbia, is also pretty widely distributed in this 
northern region. It is found in abundance on the Stikine, near the 
Little Canon , on the eastern side of the Coast Mountains, and thence 
inland, in suitable localities. It was observed on the Lease and Upper 
Liard, and from the mouth of the Lease (according to specimens sent 
hack by Mr. R. G. McConnell) extends down the Liard to Devil's Port- 
age, some miles east of the range which appears to represent the 
northern continuation of the Rocky Mountains proper. Beyond this 
point the Banksian pine becomes characteristic of the great valley of 
the Mackenzie, which is here entered, but this tree does not extend to 
the west of the Rocky Mountains. On the head-waters of the Liard 
Firms Murrayana reaches nearly to Finlayson Lake, its most northern 
source, but does not occur on the Upper Pelly, on descending which it 
was first met with in long. 183° 30'. From this point down the Pelly 
and up the whole length of the Lewes to its sources at the base of the 
Coast Mountains, it was constantly noted, becoming quite abundant 
near the Lewes head-waters. Mr, W. Jf. Dali gives the mouth of the 
Lewes (lat. 02° 47') as the northern limit of this tree. * Cones were 
brought back from tins place by Ketch um, of the Telegraph Survey 
party, which were sent by Mr, F. Whymper to Sir J, Hooker, who 
determined them. (Under the name of P. contorta, from which P. 
Murrayana was not at that date separated.) 

My own observations did not extend to the north of this point, down 
the river, but Mr. McConnell, who has since examined the lower river, 
states that this tree does not occur at Forty-mile Creek, and that he 
did not observe it till he reached the vicinity of old Fort Selkirk, in 
ascending the stream, thus confirming Mr. Dali’s remark. 

The known range of the common larch {Larix Americana ) has, by Larcb 
the observations here reported on, been carried to the west of the 
Rocky Mountains. This tree extends westward on the Lease River to 
a point twenty- two miles above its mouth, and along the Liard and 
Frances rivers spreads northward nearly to Finlayson Lake, reaching 
latitude !>1° 35'. Between the limits thus defined it is quite abundant, 
and characteristic of cold, swampy tracts and northern slopes, where 
it grows with the black spruce. It was looked for all along the Pelly, 
but nowhere found either on this river or on the Lewes. It appears 
quite probable, however, that this tree will eventually be proved to 
characterize the sub-arctic country, further to the north, from the 
Mackenzie valley nearly to the shores of Behring Sea, as Dali refers to 
the presence of a larch in several places on the Lower Yukon (under 


* Alaska and its Resources, pp. 441-592. 
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the names X. microcarpa ? and X. Davurica ?),* which can scarcely 
he any other than this species* Lartx Lyallii, which, about the 40th 
and 51st parallels in the Rocky Mountains, is the most characteristic 
tree at the timber-line, was not anywhere seen in the region now in 
question, and would therefore appear to be a relatively southern moun- 

Btrclu 

tain species. 

The birch {Betula papyrifera) was first seen on leaving the coast by 
the line of the Stikine, near Kloochman Caiion, thirty miles below 
Telegraph Creek, some trees here being two feet in diameter. It was 
also seen on the Lease River, and on the Liard head-waters northward 
to Frances Lake, where it is abundant, but does not occur on the 


Upper Felly till a point a few miles beyond the 131st meridian is 
reached. Below this, along the Felly, it is found with increasing fre- 
quency, and also occurs here and there on the Lewes, though its limit 
toward the head-waters of this stream was not noted. The birch never 


in this region forms extensive groves, but grows singly or in small 
groups among other trees. It is also found on the Yukon far below 

1 ! I ' 1 ' I Dwarf birch. 

the confluence of the Porcupine, 

Betula glandulosa, though only a shrub, may be mentioned here, and 
probably occurs throughout the entire region. It was first noted on 
the trail between Telegraph Creek, on the StikinjC, and Lease Lake. 

Juniper. 

|nl 

The juniper (Junipems Virgmana) was observed as a small tree, with 
trunk six inches in diameter, in the dry country in the lee of the 
Coast Mountains at Telegraph Creek on the Stikine, (540 feet), but is 
not elsewhere arboreal. 

Alder. 

The alder, (probably Alnus rubra) and one or more species of willows, 
become small trees along some of the rivers of the interior. The alder 

TTTnc^ fi¥VArt!*llTT nl-iiiwrl*4nf An + Vi £1 TTtWlAP KrtlllT 


S&mcs-berry. The service-berry (AmlancMer alnifolia ), as a low shrub, was also 
noted in the vicinity of Telegraph Creek, and was there in full flower 



on May 24th. It was again seen, to the east of the Cassiar Mountains, in 
the valley of the Lease (about 2400 feet), on J une 22nd, somewhat more 
advanced than at the first-mentioned locality, hut still, in the stage of 
growth to which it had attained at this date, indicating a compara- 
tively retarded summer in this locality. It does not occur on the 
Upper Liard or the Felly, and was only once again observed, on Tagish 
Lake (2150 feet), at the head of the Lewes ; here also in the dry lee of 
the Coast Ranges. It is here in latitude 6<P 15', which is believed to be 
the farthest northern point from which this species has been recorded 
to the west of the Rocky Mountains. From observations made in the 
Peace River region, and elsewhere in British Columbia, it appears 
that the northern range of this species nearly coincides with that of 


* Alaska a»d its Resources T pp. 29-441. 
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the growth of wheat, and it Is interesting to note, in connection with 
its appearance at Telegraph Creek, that wheat can actually be grown 
and ripened there, under the 5Sth parallel. Blmagnus argentea was also 
noted at Telegraph Creek, bat was not again seen till near the mouth 
of the Lewes, on the Polly River In ascending the Lewes it was 
observed in several places, and always indicates a rather dry climate* 

As already stated, the timber-line, or upper limit of the growth of Timber-line, 
forest, on the mountains of the interior, in the vicinity of the water- 
shed between the Liard head -waters and those of the Polly in I&f* 

61° 30', was found to be at about 4200 feet. At a similar distance from 
the Pacific Coast, in the corresponding range of the mountains, in lat. 

51° 30', the same line is found at about 1000 feet, showing a descent to 
the north of 2800 feet in ten degrees of latitude, or about 280 feet in 
each degree. 

If is generally stated that the influence of the warm waters of the Change due to 
Pacific Gulf Stream, striking the northern part of the West Coast and colst!" le gn the 
flowing southward along it, is such as to produce a nearly similar cli- 
mate and flora from the Straits of Fuca far to the north* While this 
is true in a general way, it is a mistake to suppose that no effect is 
produced by the increasing latitude. The most marked change of 
climate, as indicated by the arboreal vegetation, nearly coincides with 
Dixon Entrance, on the 54th parallel. The forest north of this point 
is generally inferior in growth, and the quantity of marketable timber 
is much smaller* The red cedar ( Thuya gig ant ea) is not found in any 
abundance north of the latitude of the mouth of the Stikine River, and Korthorn limits 

Oi certain trees » 

though closely looked for along the coast in the vicinity of Lynn 
Canal, no single specimen of it was detected there* It is confined to 
the mouth of the Stikine River, and does not follow up this low valley 
for any distance inland* The yellow cedar (TJftim exceha) scarcely 
reaches Sitka, and is not anywhere found among the inner islands near 
the entrance to Lynn Canal* The alder ( Abuts rubra) forms groves 
along the shore at least as far north as latitude 59*. The western crab- 
apple (Pyrus rivularis) occurs here and there as far north as Lynn 
Canal. The broad-leaved maple (Acer macrophyllmn) may reach lati- 
tude 55° on the Alaskan coast as slated by Prof* Sargent,* but was not 
observed by me, and must be quite rare. North of the Prince-ofr Wales 
Archipelago, eight-tenths of the entire forest of the coast region con- 
sists of the single species, Menzie’s spruce tPieea Sitchenms). Pinus 
contorfa was noted at the head of Lynn Canal and elsewhere along the 
coast* Here also, in the valley of the stream on the south side of the 
Chilkoot Pass, by which the Coast Mountains arc crossed, Tsuga 
Pattontana grows to a fair size. It Is found also within a few hundred 

* Report on the Forests of North America, U. S* 10th Census* p, 47, 
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feet of the summit of the pass, at an altitude exceeding 3000 feet^ 
in a prostrate form, but still frequently bearing cones, Abies amabilis (?) 
was noted in the valley of the west slope of the pass, and occurs along 
Lynn Canal and elsewhere on the coast* 

The devirs-elub (Fatsia horrida), a plant most characteristic of an 
atmosphere saturated with moisture, is not anywhere seen in this part 
of the interior country, but was met with in the valley to the west of 
the Chilkoot Pass, and ascends the Stikine valley to a point a few miles 
above the Mooch man Canon* 

Note*— T he approximate limits of several species of trees, etc., are 
indicated on the Index Map attached to this report* 


APPENDIX IT, 


NOTES ON THE INDIAN T TUBES OF THE YUKON DISTRICT 
AND ADJACENT NORTHERN PORTION OF BRITISH 
COLUMBIA* 

Such information as I have been able to obtain during our journey Region 
respecting the Indian tribes of the extreme northern portion of British includcd ‘ 
Columbia and the adjacent Yukon District, are given in the following 
pages* Between the northern edge of' the ethnological map of British 
Columbia prepared by Dr* To lime and myself in 1884,* and the known 
portion of the area of Mr. W. II, DalTs similar map of Alaska and 
adjacent regiGn&f a great gap has existed which 1 had proposed to 
endeavor to till in connection with the work of the Yukon Expedition, 

While this intention has been very imperfectly executed, owing to 
various causes not necessary here to particularize, but especially to 
to the fact that during a great part of our journey we met with neither 
Indians nor whites from whom information might have been obtained, 
it is felt that any facts on the Indians of the district possess some 
value, not alone from a scientific point of view, but also in their 
bearing on the Indian question from an executive standpoint. 

Throughout the more southern portion of British Columbia, a differ- inland and 
ence of the most marked kind is everywhere found as between the Coast Indisn& ‘ 
maritime Indians of the coast and the inland tribes. While this differ- 
ence is hugely one of habit and mode of life, it is also almost every- 
where coincident with radical differences in language; the natural 
tendency to diversity as between coast-inhabiting fishermen and roam- 
ing hunters being intensified and perpetuated by the great barrier of 
the Coast Ranges* Only upon certain routes of trade which have 
existed between the coast and the interior is this striking diversity to 
some extent broken down. The Fraser, the Skeen a, the Nass and — in 
the region here specially referred to— theStikine and the passes at the 
head of Lynn Canal, constitute the most important of these routes* 

From Dixon Entrance northward, with the exception of certain xh link it. 
small outlying colonies of the Haid'a on Prince- of- Wales Island, the 


* Comparative Vocabularies of the Indian Tribes of British Columbia* U5&I. 
t Contributions to North American Ethnology, Vol* i* 
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Coast Indians are undoubted Thlinkifc, forming a scries of contiguous 
and more or less closely allied bands or tribes, between which the 
diversity in language is small. The inland Indians, on the contrary, 
belong to the great Tinn^ family. On the Stikine, as explained below, 
a certain overlapping of these two races lias occurred ; and to the north, 
the Tagish ? a branch of the Thlinldt, extend a considerable distance 
Inland into the basin of the Lewes, as now first ascertained. The 
interior Indians are collectively known on the coast as “ Stick Indians, 53 
and the fact that this name is also applied to theTagisb, in consequence 
of their situation and habits being like those of the Tinn<5, explains the 
circumstance that they have heretofore been confounded with that 
people. 

Inspecting the Thlinkit of the coast I am unable to add anything of 
value to what has already been published. In what follows regarding 
the inland Indians, the several tribes are taken up in the order in 
which they were met with on our line of travel. 

The region included between the Coast Ranges and the Rocky Moun- 
tains, to the south of that here reported on, and in which are the head- 
waters of the Skeen a. Fraser and Peace rivers, is inhabited by two 
great divisions of the Tinnd people, designated on the map before 
referred to, as Takulli and Sikani. These main divisions comprise a 
large number of small tribes or septs. Since the publication of the map, 
I have ascertained that these divisions are known to the people them- 
selves as Tah-khl and Al-ta'-tin respectively. The division of the Tiling 
met. with on ascending the Stikine is named Tahl-tan, and consists of the 
Tahl-tan people proper and the Taku, These Indians speak a language 
ve?y similar to that of the Al-ta'-tin, if not nearly identical with it, 
and, so far as I have been able to learn, might almost be regarded as 
forming an extension of the same division. They appear to be less 
closely allied by language to the Ivaska, with which people they are 
contiguous to the eastward. 

Their territory. The Indian village near the Tahl-tan or First Xorth Fork of the 
Stikine, is the chief place of the Tahl-tan Indians, and here they all 
meet at certain seasons for feasting, speech-making and similar pur- 
poses. The Tahl-tan claim the hunting-grounds as far down the 
Stikine, coastward, as the mouth of the Iskoot River, together with all 
the tributaries of the Iskoot and some of the northern sources of the 
ISTass. which interlock with these. Their territory also includes, to the 
south, all the bead-waters of the main Stikine, with parts of adjacent 
northern branches of the Nass. Eastward it embraces Lease Lake, 
and goes as far down the Lease River as Eagle Creek, extending also 
to the west branch of the Black or Turnagain River. It includes also 
all the northern tributaries of the Stikine, and the Tahl-tan River to 
its sources. 


Taih^tan 

Indians. 
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The Taku form a somewhat distinct branch of the Tahl-tan, though Taku Indians* 
they speak the same dialect* They are evidently the people referred 
to by Ball as the Tali' Vko-thf-neh** They claim the whole drainage- 
basin of the Taku Elver, together with the upper portions of the 
streams which flow northward to the Lewes ; while on the cast their 
hunting-grounds extend to the Upper Liard River, and include the 
valleys of the tributary streams which join that river from the west- 
ward* They are thus bounded to the south by the Tahl-tan, to the 
west by the coast Taku (Thlinkit), to the north-west by the Tagish, 
and to the cast by the Kaska* 

The territorial claims of the Tahl-tan and Stikine Coast Indians ilijrhi? of coast 
(Thlinkit) overlapped in a very remarkable manner, for while, aflf5bo& lMl<i 
above stated, the former hunt down the Stikine valley as far as the 
Iskoot, and even beyond that point, the latter claimed the salmon- 
fishery and berry-gathering grounds on all the streams which enter 
the Stikine between Slick’s Creek (four miles below Glenora) and 
Telegraph Creek, excepting the First South Fork, where there is no 
fishery* Their claim did not include Telegraph Creek nor any part, of 
the main river ; nor did it extend to the Clearwater River or to any of 
the tributaries lower down. In whatever manner the claim to these 
streams may have been acquired, the actual importance of them to the 
Coast Indians lay in the fact that the arid climate found immediately 
to the east of the Coast Ranges enabled them to dry salmon and 
berries for winter provision, which is scarcely possible in the humid 
atmosphere of the coast region* 

The strict ideas entertained by the Indians here with respect to ter- 
ritorial rights is evidenced by the fact that the Indians from the mouth 
of the Nass, who have been in the habit of late years of coming in sum- 
mer to work in the gold mines near Dease Lake, though they may kill 
beaver for food, are obliged to make over the skins of these animals to 
the local Indians* Thus, while no objection is made to either whites or 
foreign Indians killing game while travelling, trapping or hunting for 
skins is resented. In 1880 or 1881 two white men went down the 
Liard River some distance to spend the winter in trapping, but were 
never again seen, and there is strong circumstantial evidence to show 
that they were murdered by the local Indians there. 

On the Stikine, as in the case of other rivers and passes forming Trade between 
routes between the coast and the interior, the Coast tribes assumed the^rio“ d 
part of middle-men in trade, before the incursion of the miners broke up 
the old arrangements* The Stikine Indians allowed the Tahl-tan to 
trade only with them, receiving furs in exchange for goods obtained 
on the coast from the whites* The Tahl-tan, in turn, carried on a 

* Contributions to North American Ethnology* voi L 
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similar trade with the Raska, their next neighbors inland. The right 
to trade with the Tahl-tan was, in fact, restricted by hereditary cus- 
tom to two or three families of the Stikine Coast Indians. 

With the exception of the houses already referred to as constituting 
the Tahl-tan village, and some others reported to exist on the Taku, 
the residences and camps of these people are of a very temporary char- 
acter, consisting of brush shelters or wigwams, when an ordinary cot- 
ton tent is not employed. We noticed on the Tahl-tan River a couple 
of square brush houses formed of poles interlaced with leafy branches. 
These were used during the salmon-fishing season. At the same place 
there were several graves, consisting of wooden boxes or small dog- 
kennel-like erections of wood, and near them two or three wcoden 
monumental posts, rudely shaped into ornamental (?) forms by means 
of an axe, and daubed with red ochre. 

On attaining the chieftaincy of the Tahl-tan tribe, each chief assumes 
the traditional name Na-nook, in the same manner in which the chief 
of the Coast Indians at the mouth of the Stikine is always named Shek 
or Shake. 

The Tahl-tan Indians know of the culture- or creation-hero Us-tas, 
and relate tales concerning this mythical individual resembling those 
found among the Tinnd tribes further south, but 1 was unable to com- 
mit any of these to writing. Amongst many other superstitions, they 
have one referring to a wild man of gigantic stature and supernatural 
powers, who is now and then to be found roaming about in the summer 
season. He is supposed to haunt specially the vicinity of the Lskoot 
River, and the Indians are much afraid of meeting him. 

Between the Tahl-tan and the Indians inhabiting the Upper Nass* 
there has been a feud of long duration, which is even yet outstanding. 
There is much difficulty in settling such feuds when life has once been 
sacrificed, as they assume the character of a vendetta, a strict account 
being kept, which must be balanced by the killing of an equal number 
on each side before lasting peace is possible. The account of the feud 
here referred to is derived from Mr. J. C. Callbreath, who has been at 
some pains to ascertain the circumstances. It may serve to illustrate 
the nature of the intertribal “wars” carried on in the sparsely inhab- 
ited region of the interior. 

# W© are unfortunately without precise information as to the tribal divisions of the Indians 
of the Nass. According to the late Dr. Tolmie, who had long resided at Fort Simpson, in the 
vicinity of the Nass, the people about the mouth of the river are named Niska (sometimes writ- 
ten Naskar), while further up the river are the Nitawfilik (Tinn£?). (Comparative Vocabularies, 
p. 113 b.) It is probably the people so designated who come in contact with the Tahl-tan, but in 
the meantime I prefer to call them merely Nass Indians. The statement above quoted, how- 
ever, does not tally with that made to G. Gibbs by Celestine Ozier, a Tshimsian half-breed, i,e. t 
that to the northward of the tribe inhabiting the Nass was a tribe named Nis-kah. (Contri- 
butions to North American Ethnology, vol i, p. 143.) 
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For a long period preceding 1850 there had been peace between the^db^twe^ 
Tahl-tan and Nass Indians, but in or about that year the latter, follow- Nam 
lng up one of the branches of the blase River into Tab 1-tan territory, 
killed two individuals of that tribe, who happened to be men of import- 
ance. Two or three years later, the T ah l -tan found an opportunity of 
killing in retaliation four of the Nass. In 1861, the year preceding the 
first gold excitement on the Stlkine, a peace having been meanwhi le con- 
cluded, the blase Indians induced some of the Tahl-tan to visit them in 
their own country, a short distance from the recognized boundary, at a 
place named Yak-whik, which is the furthest up fishery of the Nass 
Indians, and at which they have a large house,* The Nass people then 
persuaded two of the Tab . 1-tan men to return some distance into the 
Tahl-tan country, ostensibly that they might bring their friends to en- 
gage in a peace talk and dance, two of (he Nass Indians accompanying 
them. The Nass, however, killed both Tahl-tan Indians the first 
night out, and then turned back. When they arrived at the house, the 
remaining Tahl-tan men were killed and their women (seven in num- 
ber) and children (three boys) were made prisoners. Two of the 
women, with one of the boys, however, escaped and eventually found 
their way back to their friends. Another of the women was after- 
wards brought up the Stikine and redeemed by her people. Two more 
have since died in the Nass country, and one still remains there as a 
slave. The last event in connection with this feud occurred in 1868 or 
1864, when the Tahl-tan s raided into the Nass country and waylaid a 
man and woman with three children. The adults, with two of the 
children, were left for dead, but the man afterwards recovered 
consciousness and managed to get home. One of the children was not 
harmed and has since grown to manhood, and is known to be meditat- 
ing revenge on the Tahl-tan people. 

Notes on the Tahl-tan. Indians by Mr. J. C. Callbreath. 

The following account of the principal characteristics of the Tahl-tan 
Indians has been kindly drawn up at my request by Mr. J. C. Call- 
breath, who has spent many years among these people. The general 
order followed is that of the Circular of Enquiry issued by the Com- 
mittee of the British Association on the North-western tribes of the 
Dominion of Canada. In transcribing Mr. Callbreatlfs notes some un- 
important verbal alterations only have been made. 

Maximum stature about 5 feet inches. Maximum girth about the Measurements 
chest 87 inches. Legs and thighs well muscled. Arms rather light. 

As a rule full chested. Heads, unlike the coast tribes, small. Feet 
and lands generally small, as are also the wrist and ankle, especially 
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in the women. We sell more No. 2 women's and No. 6 men’s shoes 
than any other size [representing a length from toe to heel of 8f inches 
and 10 inches respectively]. In hats for the Indian trade we take 
nothing above No. 7 [equal to circumference of 22 inches]. 

The trunk is generally long and the legs short,- — the former nearly 
always straight, with small waist and broad hips, the latter usually 
curved or crooked, a circumstance which appears to be due to too early 
walking and carrying packs by the children. Brain-capacity small, 
head round, forehead low and bulging immediately above the eyes, but 
generally broad. 

The half-breeds are more like the father, and three generations where 
the father is in every ease white, seem to obliterate all trace of Indian 
blood. If the case were reversed and the male parent in all cases an 
Indian, the result might bo different. Have never seen or heard of an 
albino among them. Their most common ailments are pulmonary 
consumption and indigestion. The former caused by careless and un- 
necessary exposure, the latter by gorging and drinking at their 
periodical feasts. They have other diseases peculiar to themselves, 
induced, as I believe, by imagination or through fear of the medicine- 
men or witches. 

Their acuteness of sight, hearing and smell are great, but J do not 
believe racial. Practise and training as hunters, render them pro- 
ficient in these respects. Their eyes fail early, and are even more 
liable to disease than those of whites. It is rare to meet a man of fifty 
among them with sound eyes. Snow and sun together, with smoky 
dwellings, probably explain tiffs. The children are cunning and clever 
when young, more so than those of the white race, but grow dull as 
they age. 

I have never seen anything like gesture-language among them, and 
will not attempt a description of their common tongue, except to say 
that I can see no similarity in it to that of the Chinese, with whom I 
have had intercourse to a considerable extent for the past forty years. 

They reckon time by moons, and now seem to rely more on what the 
whites may tell them as to the coming of winter or spring, than on 
their own knowledge. The stone age is now scarcely more than a 
tradition, though they know of the time when they had no iron, axes, 
knives, guns or the like. Stone knives, adzes, and sledges or hammers, 
have been found by the miners from time to time, and it is said that the 
sledges were used for killing slaves on certain occasions, as well as for 
braining bears in their hibernating dens. 

I cannot learn that these Indians ever used copper before its intro- 
duction by the whites. Tarn is spun from the wool of the mountain 
goat (not the mountain sheep or big-horn) and is woven into excellent 
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blankets which are highly coloured and ornamented* The process of 
boiling water with hot stones in baskets or wooden bowls was formerly 
common. 

Th& dances of the Tahl-tan are tame affairs compared with those of Dances, 
the Coast tribes. Masks representing birds or bears are sometimes 
worn on these occasions. Their musical propensities and capabilities 
are, however, considerable. In their dances they use the common 
Indian drum, known all over the continent. No athletic games are 
practised. Kinship, so far as marriage or inheritance of property Kinship, 
goes, is with the mother exclusively, and the father is not considered a 
relative by blood. At his death his children inherit none of his pro- 
perty, which all goes to the relatives on his mother's side. Even though . 
a man's father or his children might be starving, they would get none 
of his properly at his death, i have known an instance where a rich 
Indian would not go out or even contribute to send others out to search 
for his aged and blind father who was lost and starving in the moun- 
tains, Not counting his father as a relative, he said, — “Let his people 
go and search for him." Yet this man was an over-average good 
Indian. They seem to have no inherent good qualities which will 
overcome the vicious and unnatural rules and customs of their tribe. 
Although the son thus, in many cases, seems to have no regard for his 
father, the latter generally has a parent’s love for the son, and desires 
to see him do well. 

The whole tribe is divided into two casts, Birds and Bears* A man Totems, 
who is a Bird must marry a Bear and his children belong to the Birds, 
but the Bears, his mother’s people, inherit all his effects. The right to 
hunting-grounds is inherited. A Bear marrying a Bird may go to the 
Birds hunting-ground, that is to the hunting-ground belonging to the 
particular family of Birds into which he has married, or he may stay 
on his own limiting-ground belonging to his particular Bear family, 
which ho inherited from his mother. His children, however, by his 
Bird wife or wives, after becoming adult, cannot resort to his hunting- 
ground, Bis children, both male and female, being Birds, must many 
Bears. They might, if males, marry his full sister, who being a Bear 
is not counted a relative, and thus, through her, inherit a right to her 
father’s old hunting-ground. In some eases, when such proprietary 
rights arc valuable, and the father is anxious that lus son should be 
able to claim the old homestead or hunting-ground, such an arrange- 
ment is made. The son may be eighteen and his father’s sister (his 
aunt) may be fifty, but such disparity in age is of no consequence at all. 

The son’s wish is to secure his title. He may forthwith take another 
young wife to please his fancy. 
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A man's female children are as much his property as his gun and he 
sells them to whom he pleases without consulting their feelings at all. 
The vendor sometimes gets his pay at once, sometimes by installments* 
and if the installments arc not paid, he may take back his daughter 
with her children as well* If, however, the husband pays for his wife 
in full, the vendor is held strictly to his bargain in respect to supply- 
ing a wife, and should the first die and he have any more eligible 
daughters* one of these must, take her place, and that without any 
additional compulsory payment. Thus, for instance, a man of fifty 
may buy a young wife of fifteen (a not uncommon occurrence) and pay 
for her in full. Ten years afterward the young wife may die, and if 
there be another unsold sister, that sister, according to their laws, must 
take her place without any compensation, unless it be voluntary. The 
husband always evinces a high regard for his wife's parents and 
never tires, if able to do so, of making them presents. 

A chiefs son has no right to his father's title or any claim to rule by 
virtue of his being the son of the chief, although the tribe may choose 
him as their chief. A chiefs brother (full or half) or his sister's child, 
is the legal heir, but his right must be sanctioned by a majority of the 
tribe, and the office frequently passes to whoever has most property to 
give away. 

All the Indians are very miserly, and they often go hungry and naked 
for the purpose of saving up blankets, guns, etc., with which to make a 
grand u potlatch ” (donation feast) to their friends* This secures them 
consideration and a position in the tribe* Practically very few of the 
men have more than a single wife. When a man has two wives, the 
younger, if she be sound and lively, is the head. Separation and 
divorce is easy and requires no formal act, but if a man should send 
away his wife, on whose hunting-grounds he may have been staying, 
he must leave her inherited hunting-ground, unless he has another wife 
who has a right to the same ground. These hunting grounds arc 
extensive and are often possessed in common by several families. 

The laws are based on the principle that any crime may be condoned 
by a money payment. If a man should kill another, he or his friends 
must pay for the dead man — otherwise be himself or one of his friends 
must be killed to balance the account. 

The vicious and unnatural practices of these people appear to be 
traceable in all eases to the teaching of their medicine-men or witches, 
in whom they believe implicitly. Their religious belief was simply 
what their medic in e-men might lay down for them from time to time, 
the idea of a Supreme Being, being very obscure, if not altogether 
wanting. 
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They have no war chiefs, and 1 cannot find that they ever had a wars, 
general war with any other tribe. Some families have had and are 
yet having trouble with families of other tribes whom they claim en- 
croach on their hunting-grounds. These families tight it out among 
themselves by waylaying and murdering each other, but there it ends 
without producing any inter-tribal war. 

Gratitude and charity seem to be foreign to the natures of these AIaan(JK and 
people. A man often gives away all he has to his friends, but it is for traits - 
purposes of personal aggrandizement, and his father, mother or sister 
may be sick, freezing or starving within sound of his voice. His 
presents bestowed upon those who are strong and above want bring him 
distinction, which is his only object. The young Indians are, however, 
more humane and charitable than the aged. 

The Tahl-tau Indians have no totem-poles, although they preserve 
the family lines, and observe them as strictly as do the salt-water 
tribes. They have no fear of death except from dread of the pain of 
dying, and this is very much lessened if they have plenty of goods to 
leave to their friends. They are very stoical, and not emotional, in 
any sense. I have never seen one of them tremble or quake with fear 
or anger. There is a belief propagated by their medicine-men or 
witches that the otter gets inside of their women and remains there 
until death, sometimes causing death by a lingering illness unlike any- 
thing I have ever seen, in other cases allowing the woman to live on till 
she dies from some other cause. 


The name Kasba (from which that of the district Cassiar h derived*) Kaska Indians, 
is applied collectively to two tribes or bands occupying the country to 
the eastward of the Tali 1-tan. I was unable to learn that this mime is 
recognized by these Indians themselves, and it may be, as is often the 
ease with names adopted by the whites, merely that by which they are 
known to some adjacent tribe. It is, however, a convenient designa- 
tion for the group having a common dialect. This dialect is different 
from that of the Tahl-tan, hut the two peoples are mutually intellig- 
ible and to some extent intermarried. The Kaska are still more 
closely allied by language and marriage lo the Indians of the Lower 
Liard, who are commonly referred to as the cc Hudson Bay Indians,” 
from the circumstance that they trade with that company. Practically 
th o w h o 1 e oft h e K as k a t ra de either at M c Dam e Cre ck o r a t t h e little 
outpost at the mouth of the Lease, The entire number of Indians re- 


* Mr, J. W. McKay states, in answer to a question ad dressed to him on th at subject, that Cassiar 
is a corrupt sidling of the word Kaska. Mr. McKay further adds that he has a suspicion that 
the word Kaska is connected with that kaska- met used by the Stuart Lake Indians to designate 
dried beaver meat, though he has been unable to confirm this. 
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sorting to the first named place is ^0* That at the mouth of the Dcase 
94, made up of 23 men, 18 women, and 52 children. The aggregate 
number of the Kasha, who inhabit a vast territory, is thus very small. 

To the westward, the Kaska are bounded by the Tahl-taii. They 
hunt over the country which drains to the Lease east of McDame 
Creek; but north of the sources of streams reaching the Dease, 
they wander seldom , if at all, to the west of the Upper Liard . They 
also hunt over the basin of the Black or Turn again River, southward, 
but not to the head-waters of that stream, as the country there is 
claimed by the Al-ta'-tin ( [f Sicca me M ) of Bear Lake region, who have 
lately returned to it after having abandoned it for a number of years. 
Eastward they claim the country down the Liard to the site of Old 
Fort Halkett, and northward roam to the head of a long river (probably 
Smith River) which falls into the Liard near this place, also up the 
Upper Liard as far as Frances Lake, though it would appear that not 
till recent years have they ventured so far in that direction. 

The two cognate t j ibes here referred to collectively as the Kaska are 
named respectively, by themselves, Sa-ze-oo-ti-na and Ti-tsho-tl-na. The 
first occupy the corner between the Liard and Lease, above referred to, 
as well as the country southward on Black River, where they meet the 
Bear Lake Indians, named by them Sat-e-loo'-rie, TheTi-taho-tx-na claim 
the remaining eastern half of the Kaska country, and call the Indians 
further down the Liard, below Fort Halkett, A-tsho-to-ti-na.* These 
are no doubt the tribes referred to by Da II (following a manuscript map 
by Mr* Ross, of the Hudson Bay Company) ns the Ache -to-thUneh and 
D&bo f 4cnti' respectively. 1 ]' The latter are, however, I believe, distinct 
from the lt Siccanio” or Al-taMin proper* The number stated for the 
Indians trading at the mouth of the Lease, probably includes some 
individuals properly referable to the tribe just mentioned. The Indians 
from Pellv River also sometimes come to the same place to trade, but 
are not included in the enumeration, and occasionally a few Taku or 
Tagish wander so far, following the trail eastward from Lake Marsh 
on the Lewes. J 

The Thtsho-lLna call the Belly River people Ta-koos-oo-ti na and 
designate those beyond there again by the term Ai-yaAia. 

The Kaska have the reputation of being a very timid people, and 
they are rath er undersized and have a poor physique* They are lazy 
and untrustworthy. We met practically the entire tribe of the Ti- 


* Erdttchi-oUinft or Ndu-tchG-ottin& (?) of Pet! tot in Enl- Sec. Geog,» 1S75. 
f Contributions to North American Ethnology *voL i. 

t Mr* Campbell, in answer to my enquiries, states that there were no leading tribes, under 
chiefs, in his time on the Upper Liard* but scattered family bands only* These included the 
Dastard ” tribe or family, the 11 Thlo-eo-chasstea ” and the “ Nabanics of the Mountains/ 1 the 
lastr-named trading indifferently on either side of the mountains, but being quite a different nice 
from the Nflhnmes of the Stikine (Tahl-tan)* 
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tsho-ti-na at the little post at the mouth of the Dease, and their 
curiosity proved to be very embamiBing. Mr* Egncll, who was in 
charge of the post, excused it by explaining that they had never seen 
so many Whites together before, the number being nine in all, includ- 
ing our party, Mr. Egnell himself and Mr* McDonald, of the Hudson 
Bay Company. Of these Indians, only two had been as far west as 
Dease Lake, and none had ever seen the sea. They arc, however, fairly 
well off, as their country yields abundance of good furs* They visit the Mis rations, 
trading post only once in the course of the year, spending the remain- 
der of their time moving from camp to camp in isolated little family 
parties, hunting and trapping; each one traversing a very great extent 
of country in the course of the twelve months. Some of their traps or 
household goods aro packed on dogs, but the greater part of their im- 
pedimenta is carried by themsel ves on their backs, canoes being seldom 
employed. Divers and lakes are crossed in summer by rafts made for 
the occasion. They general ly bring in only the fine furs, as bear-skins 
and common furs are too heavy to transport. They evidenced great 
curiosity with regard to our equipment, being particularly struck by 
a canvas bout and an air pillow* These and other objects, I have no 
doubt, furnished subjects of conversation round many campfires for the 
ensuing y ear* 

The Kaska form a portion of the group of tribes often referred to 
by the Hudson Bay Com pany’s people as the Nahanie or Nahaunie, 
and so classed collectively by Dali in the absence of more definite in- 
formation.# 

For the northern district, drained by the Felly, Stewart and other Indiana of 
rivers, I am unfortunately unable to give much detailed information 
respecting the Indians, a circumstance due to the fact that we scarcely 
met any of these Indians, nor did we proceed far enough down the main 
river to meet the traders, from whom something might doubtless have 
been obtained. 

The name of the Indian tribe inhabiting the Upper Pelly valley was Indians of 
given to me by the Indians at the mouth of the Dense as Ta-koos oo- lTpper Pelly * 
ti-na, by Indians met by us near the site of Fort Selkirk as Na-ai'. The 
territory of this tribe includes also the basin of the Macmillan and that 
of the Stewart as far down as the month of the Beaver, or “ First 
North Fork/ 1 a very extensive region. I believe, however, that the 
names above noted either refer to local subdivisions of the tribe, or are 
terms applied to them by neighbouring tribes and not recognized by 
themselves. Dali in his article already cited (following Boss) gives 
Abbato-lena' as the name of a tribe inhabiting the Upper Pelly and 
Macmillan, while Petitot places the name Esba ta-otinnC in the same 

* Op. at. 
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region. Campbell again states that the Indians met by him on the 
Pelly were “ Knife Indians/ 1 and I think there can be very little doubt 
that the true name of this tribe is Es-pa-to-tbna, formed by the combi- 
nation of the word Es-pa-zah (meaning knife in the neighbouring 
Kasha language) and ti-na. This is again evidently the same with 
the name rendered to me as Spodo-ti-na by a trader in Cassiar and said 
by him, to be a Kasha name for the tribe to the north of their 
country. 

From the Indians above mentioned as having been met with at the 
site of Fort Selkirk, who were travelling with miners, the following 
information was obtained ; — 

A tribe or band named Klo-a-Sul-tshik' (-otin ?) range from Rink 
Rapid and its vicinity on the Lewes to the head of the east branch of 
White River, where they go at the salmon -fishing season. These 
people probably also range down the river as far as the month of the 
Lewes, or further. They are the Gens des Rois or Wood Indians of the 
fur- trader s. It will be observed that their name does not terminate 
in the usual way, but of this no explanation could be obtained * 

The Todshik-o-tin are said to live about the month of Stewart River, 
and to extend up the Stewart as far as the Beaver River, meeting there 
the Es-p^to-ti-na to whom they are or were hostile. They are no doubt 
the Tut chon e-kutch in of Dalfs map. 

Near the mouth of Forty-mile Creek are the Tsit-o-Min-otm and a 
short distance below this point on the river, so I was informed, is a 
tribe named Ka-tshik-o-tin. These were said to be followed by the 
Ai-yan', below which come the O-tif-tin, the last tribe occupying the 
vicinity of the month of the Porcupine and extending some way up 
that idver. 

It was further stated that the people of the above mentioned tribes, 
with others, making seven in all, were collectively classed as Ai-yank 
This agrees sufficiently closely with the name AFya'-na, given to me as 
a general name of Indians beyond those of the Pelly River by those 
tbund at the mouth of the Pease. 

According to Schwatka the entire number of Indians along the main 
river from the mouth of the Lewes to the Porcupine is about 250. I 
can make nothing, however, of the local names given by him. with 
respect to which indeed he appears to have been himself in doubt. 

The Indians inhabiting the whole basin of Peel River, were said, by 
my informants at Fort Selkirk, to be named Sa-to-tin. A tribe named 

* Mr. Campbell informs me that in his time while a very few families of the il Knite Indians’ 
inhabited the region of the Upper Pelly, the Indians were very numerous and divided into bands ^ 
under chiefs, along the river from Fort Selkirk to Fort Yukon. The Hl Wood Indians’' numbered 
several hundreds. Below them on the river were the “ Ayonais ” as well us other tribes, oi 
which Mr. Campbell was unable to learn the names. 
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San-to-tin' was further said to occupy the territory about a lake onJanmXmm 
White Elver and westward to extend down the Tunanu Elver to a 
point nearly opposite the head of Forty-mile Creek. Below this people* 
on the Tanana come the Sa-tslii-o-tin' or “Bear Indians,” Lieut. Allan* 
gives the names of tribes or bands along the Tatiana, from its head down 
(though on doubtful authority) as Xuizotm* Mantototin, Tolwatin, 

Clatchotia, Haul la tin, the second and fourth of which seem to repre- 
sent the names given to me. 

From the above information, such as it is, I think it probable that exclusions, 
the Ai-ya'-na or Ai-yan people may be said to consist of the following 
tribes : Klo-a-tsui-tshik, To-tshik-o-tin, Tsit-oddin o-tin, Ka-tshik-o-tln, 

O-til'- tin, San-to-tin, and Sants hko-tinb The name Ai-yan may be that 
of a premier tribe or of a meeting place common to the various tribes* 

The Ai-ya'-na would thus extend from the lower part of the Lewes to 
the mouth of the Porcupine, and include the basin of White Elver, 
together with the greater part or all of that of the Tan an a* 

The term Kut chin as a general suffix to the names of tribes, re- n Kutcidu*” 
placing tinnij tina or otm has, 1 believe, been carried much too far west- 
ward in this region on ethnological maps, being pt opmdy referable only 
to certain tribes situated to the north of the Ai-ya'-na and Es-pa-to- 
ti-na and lying between these and the Eskimo* Docking off this 
gratuitous termination from the names Han-kutckin and Tenan -kut- 
ehin applied as tribal names by Dali on the main river above the 
mouth of the Porcupine and along the Tanana Elver respectively ; we 
may, with some probability, consider Han and Tenan as versions of 
Ai-yan. Differences such as this and others previously referred to in 
the rendering of Indian words — which are never clearly pronounced by 
the people themselves — are, as I think any one who has had some ex- 
perience in endeavouring to reduce them, to writing will admit, very 
easily explained* 

A grave was seen on the Upper Belly, near the mouth of the Mae- Graves, 
mil Ian and others near the site of Fort Selkirk. There were the usual 
coffin- boxes, surrounded by pickets, and near them tall poles were set 
up, bearing streamers of cloth. 

The Tagish Indians, occupy the greater part of the valley of ihe Tagish Indians* 
Lewes above the month of the Tes-lin-too, as well as the last-named 
river as far as to its efflux from Tes-lin Lake, the lake itself being in 
the Taku country* To the Tagish belong the group of lakes of which 
Tagish-ai or Tagish Lake is the principal. They may be said to be 
separated from the coast tribes by the water-shed ridge of the Coast 
Mountains on Chilkoot Pass, though the line of division is not 
apparently well drawn, and they likewise probably reach the head* 


* Kejiort of an Expedition to the Cop per/ Tatiana and Koyukuk Kiverd, ete., 1SS7. 
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waters of the Tahk-heena branch of the Lewes. The name of this 
stream evidently means Tagish River, and though L follow the usual 
orthography, this is incorrect. The precise line of demarcation between 
this tribe and the Taku, in the valley which connects A-tlin Lake with 
the Taku River, is not known. One of the Tagish people informed me 
that they claim also the head-waters of the Rig Salmon River, and 
Lieut. Schwatka (who calls these people Tahk-heesh) in his report 
mentions having found some of them temporarily in occupation of a 
spot not far above the mouth of the Lewes. I believe, however, that 
this party may have been merely on a trading expedition and feel 
doubtful also of their extension to the Salmon, unless temporarily on 
some such errand. Their principal place is upon the short reach of 
river connecting Tagish Lake with Lake Marsh, where two rough 
wooden houses, somewhat resembling those of the Coast Indians, are 
situated. Here the greater part of the tribe congregates during the 
winter. 

So far as I was able to judge, the Tagish in their mode of life and 
habits are identical with the Tinnd Indians. They are classed with those 
as ‘ Stick Indians,” by the coast tribes, and have been assumed to be 
Tinnd, but their language very clearly shows that they are in reality a 
Thlinkit people. Most of their words are either identical or very 
nearly so with those of the Thlinkit, while a few appear to resemble 
those of the Tinnd. Till of late, they have been effectually domin- 
ated by the Chilkats and Chilkoots of Lynn Canal and have thus been 
kept poor both in goods and in spirit. From time immemorial they 
have been in the position of intermediaries in trade between the 
Coast and the Tinnd Indians, without being sufficiently strong to levy a 
toll. On the question as to whether the blending of characteristics 
which they appear to show physically, as well as in other respects, has 
resulted only from intermingling of the two peoples, or may be re- 
garded as preserving evidence of the actual derivation of the Thlinket 
from the Tinnd, or its converse, I can otter no definite opinion. The 
question is, however, a very interesting one for further investigation, 
and may eventually throw light on the connection between these 
peoples, first, I believe, pointed out by my friend, the late Dr. W. F. 
Tolmie.* 

The Tagish tribe is a very small one, and includes about fifteen fami- 
lies only, all told, — representing possibly seventy or eighty individuals. 
Their snow-shoes, together with their travelling and hunting equip- 
ment generally and their mode of camping, are identical with those of 
the Tinnd, so far as I was able to observe. 
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At the lower end of Lake Marsh we found several graves which, no Graven 
doubt, belonged to the Tagish, One was a small tent-shaped erection 
covered with calico, another a box wrapped in spruce bark and piled 
round with neatly cut pieces of wood and logs, held in place by 
pickets, A third, a similar box, on which billets of wood and finally 
rough branches and rubbish had been piled. The boxes were too small 
to contain the corpses of adults, even if placed in the constrained pos- 
ture usual to Indians, and as the ground beneath and around each of 
the deposits was thoroughly burnt, il appeared quite possible that the 
bodies had been cremated and the ashes only coffined. 

Respecting the Chilkat and the Chilkoot tribes of Lynn Canal, I can Chiikatand 
add little or nothing to what is already known, Lieut, Schwatka, in i n dmns. 
bis report already referred to, speaks of these people as constituting 
divisions of a single tribe under the general name of Chilkat. They are 
certainly very closely allied, though in times past they have not always 
been at amity. Schwa tka further states that u the Chilkats, proper, 
have three perm an cut villages, which are situated in the immediate 
neighbourhood of Pyramid Harbour, and at no great distance from 
each other. The Chilkoots, the other division of the tribe, have one 
village, situated permanently in the Chilkoot inlet. ” These people are 
of course, in all respects, typical Tblinkit, They number, in all, 
according to Lieut. Symons, I'.S.ISh, 98L Schwatka says they call the 
Tagish, in some connection, Si-him-e-na. 

Mr. J, C. P. De Krafft* says that he was informed of the Chilkat, 

Chilkoot and neighbouring interior tribes, that they are all of the 
general classification Thlinkit, and name the whole region inhabited 
by them Kunana, the inhabitants Kuna an). That one group of tribes 
named Alifch (being their name for people) consists of six small tribes 
viz.. Tagosli (living nearest the coast) , KJ uhlan e, Nctlatsirg Tahiti n, 

Klukha. amlTahho. Of the above names, most are recognisable as those 
of places in the Tagish country, and they may refer to the hunting- 
grounds of various families, but there Is evidently some confusion 
respecting the names, which are quoted here chiefly with the object of 
suggesting further enquiry. 

The subjoined table, giving a census of the Indian population of the Hudson Bay 
Mackenzie Kiver District, and including the Yukon region so far as coSSs” 1 s 
known to l he Hudson Bay Company in 1858, is of interest, as showing 
the tribal sub-divisions as recognized by the Company, and as throwing 
some light on the questions discussed above. The table is due to the 
late Chief Factor, Janies Anderson, and has been communicated to me 
through the kindness of his son, 

# U. £ Senate Doc. 1 Session, 47th Congress, voL iv, i>, 100. 
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Married* 

Adults. 

1 

Children* 

Total* 

w 

<D 

JS 

B 



6 

IS 

o 

*3 

E 

1- 

Ph 

d 

Is 

IS 

n 2 

sS 

I 

JS 

d 

ci 

jy 

Is 

x 

■6 

< 

_d 

<A 

1 

Is 

~ c? 

OT 

V 

J. 


Fort Simpson and Fig Island. 











Slaves, Bog Ribs and Hares. 

124 

13 

129 

14 

96 

35 

20 

159 

12 

130 

13 

379 

60 

279 

27 

658 

87 

—745 

Fort Rae. 


Bog Ribs and a few Slaves 1 
and Yellow Knives j 

123 

131 

91 

25 

145 

142 

359 

298 

657 

—657 

Feel R> and La Pierre’s House . . 












SI 

92 

21 

7 

S3 

53 

185 

152 

337 

—337 

A few Esquimaux occa- 
sional visitors* 


Yukon, 











Loucheux of sW trih^s . * * * . . 

135 

156 

121 

75 

218 

137 

474 

368 

842 

—842 

These are all that resort 
to the fort* 

Fort Liard. 











Slavpfi ......... ...... ...... 

45 

12 

9 

47 

16 

9 

38 

14 

84 

16 

11 

53 

27 

7 

167 

35 

22 

114 

43 

16 

281 

78 

38 


Sicaimies or Thicannies 

Nahanies* . . . . . * * * **,***.. 

7 

2 

—397 

Fort Resolubloyi. 





Chipewyans and Yellow \ 
Knives, with a few Bog > 
Ribs and Slaves - } 

98 

149 

.... 

•••* 

119 

103 

217 

252 

469 

-469 

Fort Good Hope . 











Hare Indians .,.**** 

76 

23 

1 

78 

22 

1 

68 

23 

80 

17 

39 

12 

224 

58 

4 

140 

37 

4 

364 

95 

8 


Louclieux and Batard Lou- \ 

chenx * * , , * -*.♦*** / 

Kahanips * _ * .. * , 

18 

3 

3 

3 

407 

Fort Norman . 







Slaves **.*♦.*. ,,,,,, 

19 

19 

25 

24 

10 

2 

20 

14 

49 

67 

71 

26 

35 

36 
62 

17 

84 

103 

133 

43 


T-T ares ........ . . . . ........ 

23 

22 

8 

17 

21 


27 

28 

18 

11 

29 

8 


Bog Ribs T . . . . 

”9 


Kahanies . 

—363 
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Ha KfttED. 

Adults. 

Children* 

Total* 1 
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6 
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£ 

1 
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_o 
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cS 
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Fort HalhetL 











Sieannies or Thicannies . 

Mauvais Monde* Batard ] 

17 

19 

7 

5 

14 

11 

38 

35 

73 


Nah aunties and Mountain 
Indians* All tribes of 
Tfabannies ■ * „ 

63 

63 

19 | 

9 

57 

48 

139 

120 

259 

—332 
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Slaves, Bog Ribs, < hipewy- " 











ans and Yellow Knives, 
who are all of the same 






521 

1533 

1216 

2749 


race, and speak — with 
slight variations — the 

530 

602 

841 

93 

662 






same dialect of the Chip- 
ewyan language J 











Nahanies or Mountain In-1 











dians, who speak a very j 
corrupt dialect of the j 
Chipewyait — 

Sicannles or Thicannies, " 

04 

96 

59 

12 

98 

76 

251 

184 

435 


who a iso speak a dialect 
of the Chipewyan lan- 

pn ncffi ,»».*** .,.*****, 

29 

35 

14 

5 

30 

38 

73 

78 

151 


Loncheux or Koocliin and 











Batard Loncheux (half 











Hare, half Loncheux), 
Only some words of this 
language are understood 
by the Slaves * * - 

239 

270 

160 

' 85 

318 

202 

717 

557 

1274 



892 

: 1003 

574 

195 

1108 

. 837 2574 

11 

2035 

4000 
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SHORT VOCABULARIES OF THE TAHL-TAJT, TI-TSEO-TI-NA, 
AND TA-GISH OBTAINED IN 1887. 


The alphabet employed is identical with that of the “ Comparative 
Vocabularies of the Indian Tribes of British Columbia, and is as fob 
lows : — 


Vowels. 

a as in English 
ft <£ {t 

e « u 

e u 11 


i 

o 

o 

u 

y 

ai 

ei 

00 

cu 

OU J 


u 


il 

u 

u 

it 

it 


it 

a 


French 

English 


■ - fat 

* . . father , 

. * . * * * . met. 

. . they , 

pin- 

* . marine, 

pot, 

go, show , 

• . . nut , buL 

year . 

* * . aide. 

...... , , . vein. 

* . pool, fool 

peu (seldom used). 
now . 


The distinction of long and short vowels (following Gibbs) is noted 
as far as possible, by the division into syllables, — the Consonant that 
follows a vowel being joined immediately to one intended to be 
pronounced short, while a long vowel is left open, being followed by 
a hyphen. When this is insufficient, or a nicer distinction is desirable, 
the usual long and short marks are supplied. 

Explosive or kli eking sounds are represented by the letters ft, t } etc., 
in combination with an apostrophe, thus— ft T £. 

An acute aecent (') at the end of a syllable indicates its accentuated 
character, when this is very distinct. In some cases certain syllables 
are run very hurriedly over and almost whispered, and though really 
forming a part of the word, might easily be omitted by a careless 
listener. Where this has been noted it is indicated by the use of 
smaller type. Strongly guttural syllables are printed in small capitals, 
thus, — totf-Kit. A nasal sound is denoted by a small letter above the 
line, thus — 
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Eng us ir. 

Taiil-tan, 

Ti-tsho-tI-na. 

T A- GISH- 

Man 

deiF-e 

skel-F-nil 

tah-kiF-ne 

Woman 

e-ga-ten 7 

iS'tshbyong 

ng uh-te 7 -na 

Boy 

eto-ne 7 

is-tshF-ma 

too-nF-na 

Girl 

W-da 

is-too 7 -a 

ti-tslioo-t]ug 7 -a- 

te-na 

(little woman) 

Infant 



— 

js*too 7 -a 

My father 

e-te 7 -uh 

a-ta 7 -a 

e-tfdF 

My mother 

6- tit 

en-a 7 

ah-ma 7 

My husband 

es-kuh-le'-iia 

sine-skedc- nil 

uh-hoh 7 

My wife 

es-tsi-yiF-na 

sine-i s-tsbl-y ong 

us-sa-wt-te 

My son 

es-tsbl-me 

sine-is-tshF-ma 

uii"bT-yit 7 -e 

My daughter 

es-too 7 -eh 

sme-is-too 7 -a 

— 

My elder brother 

es-tl-uh 

kut-e 7 -uh 

_ — 

My younger brother 

es-tsbitMe 

e-tshFala 

— 

My elder Hster 

e-tiV-ta 

a*tad-e 

— 

My younger wider 

os-tF-jnh 

a»tad 7 -zuh 

— 

An Indian 

di-den 7 -e 

den 7 - uh 

tshut-lek 7 

Head 

es-’tsi 

es-sC* 7 

ka-snh 

Hair 

es«tsi-ga 7 

es-taC-ga 7 

ka-sha-ha-oo 

Face 

es*snu 

es-en£ 7 

ka-guh 7 

Forehead 

es-tsy 7 -g& 

csdsF-ge 

ka-kok 7 

Ear 

es-thes 7 'botI 

sns-paMuh 

ka-kook 7 

Eye 

es-ta 7 

es-ta 7 

ka-wok 

Nose 

es-tshi 7 

es-tsi 

ka-tlooh 

Mouth 

es-saF-a 

es-za-de 

? koli 

Tongue 

es-sa 7 

es-za*de 

ka-tloot 7 

Teeth 

es-gooh 7 

es-eyuh 7 

ka-oh 7 

Beard 

es-stane 7 -GUH 

es-ton-oklF 

ka-kuh-tad-zaF 

Neck 

es-kds 7 

es-’kos 

ka-hloo-tilF 

Arm* 

es-st-tluh 

es-ka/-nuh 

ka-tsbin 

Hand 

es-shih 7 

es-sita 7 

ka-tshln 

Fingers 

es-sluh 7 or slus- 
se-guh 

ee-sita 7 

ka-tle-uk 

Thumb 

slusdabo 7 

slas-tsho 7 

ka-kooslF 

Little finger 

slusdsbed 7 de 

■ — - 

- — 

Nails 

isda-gun 7 -a 

ela-knn-a 7 

ka-liakwh 

Body 

es-hla 7 

es-zF 

ka-kii-sia 7 

Chest 

ea-tahan 

es-tzong 

ka-bat-ka 7 

Belly 

es-bet 

es-pet 

ka-yookuh 7 

Female breasts 

ma-to 7 -ja 

es-to 7 -ja 

tootla 

Leg 

es-tseh-a 

es-tsut 7 -za 

ka-kud 7 -ze 

Foot 

es-knh 7 

es- 5 kia 7 

ka-kos 

Toes 

esdais-tsbd 7 
(probably great toe) 

es-kuh-gatF-da 7 

ka-tle-nk 

Bone 

es-tse n/ 

os-tsuiF-uk 

taak 
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English, 

Tahl-tan, 

Ti-tsho-tI-xa. 

Ta-gisk, 

Heart 

es-tshea 7 

es-tzi-ft 

ka-teh 7 

Blood 

e-ted-Iuh 

e-tibuh 7 

skeh 

Village 

k e-ye 7 

kon'-a 

ai-$d*t7 (?) 

Chief 

tin-ti/-na 

tin-a-ttZ-yuh 

an-kow 7 

Warrior 

e~ted 7 -etsha 





Friend 

es-tsin-G 

8Ma 

yu-keh 7 

House 

ki-niah 7 

es-kon 7 -a 

bit 

Brush wigwam 

tso-Ia-bit 7 

es-kou 7 -a 

hit 

Kettle 

7 kotI 

sioo-sa^-a 

kl-sha 7 

Bow 

des-Sn 

ai-te-uh/ 

tsb oo-net 7 

Arrow 

? k-ah 

es-ka-ah 

ka-kutl 

Axe 

M-tl 

ts£ntl 

aliin-a-wlm 

Knife 

pGsli 

es-pa-zuh 

kll-ta 

Canoe 

ma-la'-te 

sada-ah 7 

yakw 

Moccarins 

e-tehil-e-keb 7 

esdaih 7 

tttl 


(sMn shoes) 



Pipe 

V 

es-tzil-e-ke^-dub 

tsik-ta-ket 7 

Tobacco 

tsC-a-Kii 

tzid-a-too 7 -de 

tae-uk 

Shy 

ya-za 

kos 

tik-kl 7 

Sun 

tsha 

sa 

ka-knn 7 

3£oon 

— __ 

Sa 

itl-tls 7 

Star 

suiim 

SUll 

kwat>adiin-a-ha 

Day 

zeu-es 

do-te-dzuh 

ha 

Daylight 

ye-ka 7 

— 

■ — - 

Night 

ih-klS-giik 

kla-kll^ge 

tilt 

Morning 

fslmtrtshaw- 

e-klfi-dzi 

tsoodat 7 


tlune 7 



Evening 

hlh-guh 7 

tlah-ka-ha' 

M 7 -na 

Spring 

ta-ne 7 

ta-tuna-ka-ga 

ya-kunC’tshatl 7 

Summer 

kll-we-guh 7 

r-pab 

kus-sl-at 7 

Autumn 

tu-tla 7 

— — 

yes ? k 

Winter 

Ib-ha-yeh 

hat 7 -ya 

m 

Wind 

Jt-tsT^ * 

it-sT 

nook 

Thunder 



in-dl-jeli 7 

Lightning 

kun-ta-tsel 

kqn-ta-tziF 

soon-tsha 7 -na 

Bain 

tsha 7 

tsha n 

tsoo 

Snou> 

zt is 

ZllS 

kliet 

Fire 

kun 

kun 

? kan 

Water 

tsoo 

too 

bin 

Ice 

ten 11 

tun 

? t- Ik 

Earthy land 

n§n 

nin 

boo-tMIuk 

Sea 

e-etliX 

e-etla 

f ta*k V -koo-tsh o " 

i 

N’tl 

River 

too-diM 

I (when large) 
1 too-za-za 

\ 

hill 



[ (when small) j 
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English* 

Tahl-tan. 

Lake 

inert 

Valley 

ta-gos'-ke 

Prairie 

’klo'-ga 

mu 

tah 

Mountain 

his-tsho 

Island 

ta-C-too-e 

Stone, rock 

tse 

Salt 

e-etlA 

Iron 

pes-te-zm' 

Forest 

got -C 

Tree 


Wood 

tsct-tsh-tselsh 

Leaf 

e-tane / 

Bark 

ed-la 

Grass 

kloilh 

Pine 

ga-za 

Cottonwood 

■ 

Flesh t meat 

e-tset' 

Bog 

kll 

Bear 

shush 

Wolf 

tshi-y o-iie 

Fox 

nus-tst'be 

Beer 

klw-igana 

Momtain-goat 

— 

Mountain-sheep 



Caribou 

o-tsi / 

Beaver 

tsha 

Babbit, hare 

gali 

Fly 

tsl-meh 

Mosquito 

tsi 

Snake 

— 

Bird 

tsl-meh 

Egg 

e-ga-zuV 

Feathers 

tshosh 

Wings 

ral-T-tseiie 

Goose 

gan-jeh 

Buck (mallard) 

too'-deli 

Fish 

klew'-eh 

Salmon 

klew^-eh 

Name 

on -yeh 

White 

fca-’kadMe 

Black 

fcen-es-khV-je 

Bed 

te-tsl-je 

Blue 

te-tlesliMe 

Yellow 

tsim'-tlet 


Ti-tshO'TL'Na, 

Ta-gisil 

men 

ah 

tsin-I-tla 

yln-a-tlet'-ki 

a-tega 

tsboo'-kim 

hi-za-za 

shah 

tsntl 


ta-dc>a 

kuAtuh 

tsa 

teh 



e- J tl 

pu-zin 

ki-ye'-tsuh 

— 

shl-ti-hin-as 

tsoo 

(many trees) 
she*tlek / -as 

tsutz 

efc-ka-wliut'-ti 

a-tona 

ke-ga-nl 

ae-ted-za 

a-hioo-nl 

klo-ye 

tshoo'-kun 

— 

kletl or kaon-se 

■ — — 

tie 

a-tzun 

tit 

m 

kCtl 

sus 

hootz 

tshi-y tV-nuli 

1100S 

nis-tsa / 

na-kat-se 

— 

ts he n -oo 

* — - 

ta-woh/ 

gao-dzi.' 

but-slh/ 

tsa 

tsi-ge-di/ 

guh 

kah 

tso-tsa' 

ka-kon-a-wit^e 

tsi- a 

tfZ-ka 

— 

ti-koo-too'-da 

till 

koktl 

e-ga^zuh 

et-kot / -e 

met-tsliosa 

a-kwatMe 

me-tzon-a 

e-ki'-je 

gun-tsha 

ta*wuk 

too / -dah 

ka-whw 

hloo'-ga 

nat 

ges 

tali 

toon'-ya 



ta-kud'-za 

kie-tuh'-uh-te 

ten-as-kluz'-e 

t DO'' -tell 

a-tnl-a 7 

ka-n uh'-e-te 

det-lls-da 

ta-tlin-sah 

ten-a-tse-a 

tsoG-yiih-Tili-ta 
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English. 


Green 

Great , large 

Small , little 

Strong 

Old 

Young 

Good 

Bad 

Dead 

Alive 

Cold 

Warm , hot 
I 

Thou 

He 

We 

Ye 

This 

That 

All 

Mangy much 

Who 

Far 

Near 

Here 

To-day 

Yesterday 

To-morrow 

Yes 

No 

One 

Two 

Three 

Four 

Five 

Six 

Seven 

Eight 

Nine 

Ten 

Eleven 

% 

Twelve 


Tahl-tan. 


(sum e as yellow ) 

e-tsho 

ta-a-tsedMe 

na-tl-yi 

es-tsban 

es-kl-uh 

e-ti 7 -uh 

tsha'-ta 

a-jnh 7 

te-tshl 7 

hos-tll 7 

ho8-sItl 

shl-ni 

nin-e 

a-yl-ge 

ta-hun 7 -e 

kla 7 -tse 

tl-te 

a-yi-ge 

se-tse 

oo-tla“ 

ma-dai-e 

ni-sa-te 

hah / -ne 

tls-tsik 

too'-ga 

kit-sf/-kuh 

tsha-tsha 7 

eh 

ti-wuh 

tll-geh 7 

tla-keh 

ta-te' 

klen-teh 7 

klo-dlae 7 

na-slike 7 

na-sla-keh 7 

na-stue 7 

na-sten-teh 7 

tso-sna 7 -ne 

tso-sna 7 -ne-tes- 

liheh 

o-dis-la-keh 7 


Ti-tsho-tI-na. 


tsud-a-da-tso 7 

ta-etshd 

ta-tzillo 7 

nun-ti 

sa-ii 

tl-tOO 

e-te 7 -uh 

koos-tsa 7 -tsa 

a-jah 

goo-te 7 

goos-tli or el-oo - 
goo 

a-te-zulle 7 

nin 7 -e 

sin 7 -e 

T-ye 


di-di * 
i-ye 7 
ta-te-da 
nus-tlo' 1 

goo-d in-e-sat 7 
ha-na 

di-doo-den-e 

ta-tsho n 

ta-tshon 

lio n 

in-too-uh 

e-tle 7 -ga 

hlek-et-e-ta 7 

ta-di-da 

lilen 7 -ta 

klo-la 7 

nod-sli 7 -ga 

nod-i-slik-a 

nos-ta-di-da 7 

nos-I-slen-e-ta 

tis-eno-go-anzi- 

tli-ga 7 

tis-eiKVgo-anzi- 

la-kut-e-tla 

tleh-gad-ih-no 7 


Ta-gish. 


( same as yellow ) 
a-tlin 7 

ti-tsboo-tluh 7 

hll-tsin 7 

yoo-got 

yTs 

ya-kii 7 

kon-ai-a-oo 

yoo 7 -na 

kwa-gi-ti 7 

ve-tlk 

yoo-tli-tik 

hat 

me-eh 


ut-la-kut 

shi-a-te-hen 7 

na-hli 

kwun-a-sl 

ye-ki 7 -yi 

tet-kuh 

tsoo-tat 7 

a-huh 

klek 

tshut-lek 

teh 

natz 

ta-koon 7 
kl-tshin 7 
kle-doo-shuh 7 
tuh-a-doo-shuh 7 
natz-ka-doo- 
shuh 7 
koo-shok 7 
tshin-kat 

tshin-kat-ka- 

tlah 7 

tsliin-kat-ka-teh 
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English* 

TitferTAN. 

Ti-tsho-ti-na, 

Ta-gish. 

Twenty 

ten-tH-dih-teV 

ta-tis-no 

teli-tshin-kat 

Thirty 

ta-t?os-nan 

tlen-tad-es-no 

nats-tshin-kat 

Forty 

klon-ta-tsos-nan 

klan-tad-es-no 

ta-koon-tsh in-kat 

Fifty 

tlo-tlats-oos-na-ne 

liloo-iad-es-iio 

— 

Sixty 

na-stlikZ-is-oGS- 

na-ne 

no-sli*gi-tis-no 


Seventy 

na-slak-ets'-oos- 

ml-ne 

no-sa-sla-kad-is- 

no 

— 

Myhty 

na-sUVe4soos- 

na-ne 

no-de-tad-es-no 

— 

Ninety 

na-stlm-tes-oos- 

na-ne 

no-slan -tad-es-o o 

■ - 

One hundred 

klo- 1 a - ten-un-e - 1 a 

tis-no-kiii-e-ta' 

tsldn-kat-ka 

One thousand 

■ — — 

- — - 

— 

To eat 

etz-et-etz^ 

an-tsutz (?) 

at-huh' 

To drink 

etz-oo-tan-en-e 

too-in-to"' 

too-nuli' 

To run 

kTs-too-tsiw'-ane 

In-gulh' 

klakw 

To dance 

en-dle' 

in-le / 

kit-li-gatz' 

To sing 

en-tshln 

in-jin 

a-tshi' 

To sleep 

nes-tetl' 

sin-te' 

tali 

To speak 

lum-teh 

goo-d in-tali' 

yoo-kwa-tin / 

To see 

nat-si 

guan-es-ta' 

hle-tin 7 

To lo w 

na-is-tlook' 

— 

tloon-kut-la- 
tin (? 

To kill 

tsin-liia / 

zedri 

wha-tshnk 

To tit 

sin-tuh' 

sin-ta' 

sl-tah' 

To stand 

nun-zit/ 

nun'-zut 

git-a-han' 

To go 

un-tleV 

had-in-tlelh 

yuh-kot 

To come 

a-neh / 

a-nl 

ha-koo 

To walk 

yes-sha'-dle 

kad-in-tle' 

yootin-a-kool/ 

To work 

ho-ya-estluh/ 

kin'-Ma 

kloon-kut-tlai- 

yuh 

To steal 

en-a-I 

in-t / 

lia-ti-tiV 

To lie 

tse-es-tslt/ 

toon-tsit/ 

skai-tliMlh 

To give 

me-ga-nl-uV 

ta 

I-ka / -wha-te 

To laugh 

na-ea-tlook' 

ted-in-tlooli' 

a-tsliook' 

To erg 

eh-tsbih 

en-tsai' 

kah 
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LIST OF PLANTS COLLECTED BY DP, CL M. DAWSON IN THE 
YUKON DISTRICT AND ADJACENT NORTHERN 
PORTION OF BRITISH COLUMBIA IN 1887. 

By Prof. J. Macoun, F.L.S. 

Note. — 'References are also included to plants contained in a small 
collection made by Mr. W. Ogilvie, D.L.S,, during the progress of his 
work on the Lewes River. 


Ranl’nculace.e. 

1. Anemone parmflapa, Mx, 

Canon of Upper Liard River. 

2. Anemme deltoidea, Hook. 

Dense Lake. FI. June 8th. A rare and interesting species. 

3. Anemone Michurdsom, Hook. 

Cassiar Trail twenty miles west of Dease Lake. A very re- 
mark able species with yellow flowers. 

4. Anemone multifida t DC. 

Frances River. 

Lake Bennett. (W. Ogilvie.) 

5. Anemone patens L var. J\uttalUana } Cray. 

Dense River, east of Cassiar Mountains; Upper Liard near 
Frances River ; Upper Peily River near its continence with 
the Lewes. 

6. j Ranunculus Flammxila^ var. reptans, Meyer. 

Felly Banks Upper Peily River. 

7. Banunculus afftnis, var, validus, Gray. 

Cassiar Trail nine miles west of Dease Lake. FI. .June 5th. 

8. Bmunculus abortivus, L. 

Cassiar Trail twenty miles west of Dease Lake. FI. June 3rd. 

9. AquUegia brevistyla } Hook. 

Frances River. 

10, Delphinium scqpulorum , Gray. 

Hills west of FInlayson Lake. 
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11. Caltfia palustris, L. 

Chilkoot Inlet. (W. Ogilvie.) 

12. Aconitum Napellus, var. delphinifolium , Sevinge. 

Finlayson River. Very fine specimens. 

13. Actcea spicata , var. arguta , Torrey. 

Telegraph Creek. FI. May 28th. 


Nympii.eace.e. 

14. Nuphar polysepalum, Engelm. 
Finlayson Lake. 


FuMARIACEiE. 

15. Corydalis glauca , Pursh. 

“ Polly Banks,” Upper Polly River. 

16. Corydalis aurea , var. occidentalism Gray. 

Telegraph Creek. FI. May 27th. 

Crucifer.*:. 


^ 17. Cardamine pratensis , L. 

Frances River; Finlayson River. 

18. Cardamine hirsuta, L. 

Hills west of Finlayson Lake. 

19. Arabis lyrata , var. occidentalism Watson. 

Cassiar Trail nine miles west of Lease Lake. FI. Juno 5th. 

20. Arabis Jlolbcelliiy Hornem. 

Stikine River above the canon. FI. May 22nd. 

Telegraph Creek. FI. May 27th. 

21. Barb area vulgaris, var. arcuata , Hook. 

Finlayson River. 

22. Sisymbrium incisum , Engelm. 

Telegraph Creek: Stikine River. May 27th. 

23/ Sisymbrium humile, C. A. Meyer. 

Mouth of Lewes River. Aug. 15th. 

24. Draba nemorosa, var. kebecarpa , Lindb. 

Tahl-tan River. FI. May 31st. 


Viol ace. e. 


25. Viola blanda , Willd. 

Cassiar Trail 36 miles west of Lease Lake. FI. June 2nd. 
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Cartophyllaceas* 

26, SUene Doitglasu, Hook* 

Dense River* 

27, SUene acaulis , L, 

Lake Liudeman* (W* Ggilvie.) 

28* Arenaria vema , var. ftfrfa, Wat* 

Mouth of Lewes River* 

20. Arcana cmgesta, var* Wat. 

Lewes River. 

SO. Arenaria lateriflora^ L* 

Telegraph Creek* FI, May 27th* 

31* Arenaria physodes } DC, 

Felly Banks; Mouth of Lewes River; Lake Lindeman* 

32* Stdlartu longipes, var. minor , Hook* 

Telegraph Creek, FL May 27th ; Tahl-tan River, FI. June 1st; 
Lewes River. 

33. Cerastium alpinmn, var* Behringianum^ Regel* 

Hills west of Finlayson Lake. 

34, Cerastium trigynum , Vill. 

“ Felly Banks.” Very rare, 

Llvace.e. 

35* Linwn perenne, L. 

Upper Felly River* 

Sapindaoe*e* 

36* Acer glahnm, Torr. 

Stikine River above the caiion. FI* May 22nd, (The form 
with laeiniate-lobed leaves.) 


Legtxminos.e, 

37, Itupinus Nootkatensis y Donn. 

Upper Liard River ; Second North Fork of Stikine River, FI* 
June 1st* 

38* Itupinus arcticus } Watson. 

Upper Liard River. A very interesting species* 

30* Astragalus alpinm, L* 

Forks of Liard and Lease rivers, 

40. Oxytropis campestris t DC* 

Upper Liard River* 

Le we s R i v c r , ( W* Ogil vie.) 

41* Oxytropis viscida, Nutt. 

Lease River* 
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42. Oxytropis Lambert i Fursh (?) 

Pease Fiver, 

48. Jledysarum boreale } Nutt. 

Frances Lake. 

Tagish Lake. (W. Ogilvie.) 

44. Jledysarum Machenzii Lie hards. 

Telegraph Creek, FI. May 27th; Upper Liard Fiver. 

Fosace.u, 

45. Prunus Virginiana, L. (?) 

Telegraph Creek. FI. May 27th, A very remarkable form, and 
seems to be the one referred toon p. 167 of the Botany of 
California, as distinct from P. demissa i and yet not true 
P, Virginiana, 

46. Rubus arcticuSj L. 

Francis Fiver. 

47. Rubus arctieiis, var. grandiflorus, Ledeb. 

Pease Lake. FI. June 8th. 

48. Dry as octopetala, var. integrifolia, Cham, & Schlecht. 

Francis Fiver, cool, shady bank, not seen in any other locality. 

49. Bryas Lrummondii; Hook. 

Glen ora, Stikinc Fiver, FI. May 25th. (Common along river 
bars.) 

Lewes Elver. (W. Ogilvie.) 

50. G eum macroph ylhmi, W i lid. 

Hills north of Finlay son Lake, 

51. Frag aria Virginiana, Duchesne. 

Telegraph Creek, FI. May 25th, Abundant locally over the 
whole region, 

52. Potent ilia Nowegica, L. 

Mouth of Lewes Fiver. 

53. Potmtilla Jlippiana, var, pulchernma, Wat. 

Telegraph Creek, FI, May 27th. 

5 4 , Po ten tilla palus t? is, L . 

Lewes Fiver. 

55, Potent ilia fruticosa, L. 

Frances Fiver, Very common throughout district. 

Lake Bennett, (W, Ogilvie.) 

56, Poierium Sitchensis, Wat. 

Lake L indeman : near the mouth of Lewes Fiver. 

57, Rosa Sayi, Schw. 

Upper Liard Fiver ; f Felly Banks 35 ; Lewes Fiver, August 26th 
(second flowering). 
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58, Pirus sambucifolia. Cham, k SoMecht. 

Lake Bennett, 

59. Amelanchier alrtifolia, Nutt. 

Telegraph Creek, LI. May 24, 

Lease Liver, east of Cassiar mountains, 
Tagisli Lake. 


Saxifragace/e. 


60. Saxijraga nivalis, L. 

Frances Liver, 

61. Saxifraga tricuspidata, Betz, 

Telegraph Creek, FL May 25th ; Lease Elver, east of Cassiar 
Mountains. 

Lake Bennett. (W. Ogilvie.) 

62. Tellima tenella, TV alp. 

Telegraph Creek, FL May 27th. 

63. Qhrymsplenlum altenufoliiim } L. 

Lease Liver. FI. June 7th, 

64. Parnassia palustm, L. 

Lewes Liver, near the canon. Common generally along the 
rivers, 

65. Mbes setosum, Llndl. 

Glenora, Stikiue Liver. FI. May 25th, 

66. Mbes rubrum , L. 

Head of Lease Lake. FL June 7th. 

Chilkoot Inlet. FL May 27th. (' W . Ogilvie,) 

67. Mbes laecifiorum, Fursh, 

Lease Lake, FL June 7th, 

68. Mbes Hudsmianum, Bichards. 

Glenora. Stikiue Liver. FI. May 25th, 

Telegraph Greek. FL May 27th. 


Crassulaceje. 

69, Sedum stenopetahim, Pursh, 

Canon of Lewes Liver. 

Tagish Lake. (W, Ogilvie.) 


70, Jlippuris vulgaris } L. 
Lewes Liver, 


Halorage^e. 
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Onagrace^e. 

7L Fpilobium coloratum, Mu hi 
Lewes River. 

72. Fpilobium augustifolium , L* 

Common and generally distributed. 

Lake Bennett. (W. Ogilvie*) 

73* Fpilobium latifoUum, L. 

Common along rivers generally. 

Lake Bennett. (W. Ogilvie.) 

Umbellifer^. 

74. Selinum Eawsoni , C. & R. 

Fel ly River* 

Lake Labarge* (W. Ogilvie.) 

A new and very interesting species described in Coulter's 
Botanical Gazette, Tol. XIII. p. 144, June 188S* 

75. Arckangelica Gmelini, DC. 

Chilkoot Inlet. (W* Ogilvie.) 

Araliacbje. 

70. Fatsia horrida, Benth* & Hook. 

Two miles from Klooehman Caiion, Stikine Rivey and in the 
valley on south side of Chilkoot Pass* Not seen in interior. 

Cornaceje, 

77* Comm Canadensis, L. 

Common generally. 

78* Cornus stolonifera, Mx. 

Telegraph Creek, and common generally* 

Capri foliage, u. 

79. Viburnum pauciflorum, Pylaie* 

Telegraph Creek, and generally abundant throughout the entire 
district. 

80. Lmmm borealis, Gronov. 

Common generally, 

Rubiaceal 

81* Galium boreale t Tj, 

Upper Peily River ; Tagish Lake; Lake Bennett. 

Lake Labarge* (W* Ogilvie.) 
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Composite. 

82. Solidago multiradiata, Ait, 

Tagish Lake. (W. Ogilvie.) 

S3, Solidago Yirgawea, var, alpina, Bigel, 

Lewes River. (W. Ogilvie.) 

84. Aster occidentalism Gray. 

Lewes River. 

85. Aster Sibiricus, L. 

“Polly Banks ; ” Frances River; between Frances Lake ami 
Polly River. 

Lewes River, (W. Ogilvie.) 

86. Erigeron aerts , L. 

Leaves River. 

87. Erigeron acris, var. Drcsbachensis } Blytt. 

a Polly Ranks ” ; Lake Lindeman ; hills south of Polly Ranks. 

88. Erigeron compositus, var. discoideus, Gray, 

Telegraph Creek. FI. May 25 lb, 

8!), Erigeron cwspitosus, Nutt. 

Polly River in two localities (above and below Macmillan 
River). 

90. Erigeron glabellus, var, pu beseem, Wat. 

N ear mouth of Lewes River. 

91. Antennaria plantagimfolia, Hook, 

Lewes River. 

92. AchilUm Millefolium , L, 

“Pelly Banks. 1 * 

Tagish Lake. (W. Ogilvie.) 

93. Artemisia borealis, var. WomsktoldiL Bess, 

“Pelly Ranks,” 

94. Artemisia Canadensis, Mx. 

Polly River. 

95. Artemisia vulgaris, var, Tilesii, Ledeb, 

Francis Lake ; “ Pelly Banks,” 

90, Artemisia dracunculoides, Pursh. 

Pelly River. 

97. Artemisia frigida, Willd. 

Telegraph Creek. FI, May 27th; Upper Polly River; Lease 
River to east of Cassiar Mountains. 

98. Petasites sagittata, Gray. 

Second North Fork of Stildne River. FI. June 1st. 

99. Arnica cor di folia. Hook, 

Telegraph Creek. FI. May 28th. 
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100. Arnica latifolia, Bong. 

Lake Bennett, ( W, Ogilvie.) 

101. Smedo palustris, Kook. 

Hills south of u Pell y Banks. 55 

102. Senecio lugens ? Biehards. 

Upper Liard Hirer; Frances Elver; hills west of Fin lay son 
Lake. 

103. Senecio aureus , var. borealis, T. k Cl. 

Lease Hirer ; Finlay son Elver ; Telegraph Creek. FL May 27th, 

104. Crepis elegans y Hook. 

Upper Pelly Elver above the canon. 

105. Taraxicum officinale, var. glaucescens, Koch. 

Canon of Upper Liard. 

Ericaceae 


106. Vacciniitm uliginosum , L, 

Frances Elver ; Lewes Elver ; head of Bennett Lake. 

101. Vaccinium ovalifolium, Smith. 

Head of Bennett Lake. 

108. Vaccinium var. euneifoUum, Nutt 

Lease Jiiver Canon of Upper Liard. 

109. Arctostapk^m Spreng, 

Caesinr Trail twenty miles west of Lease Lake, Ft June 3rd; 
also about height of land between Liard and Felly, and on 
the Upper Pelly Elver, 

110. Arctostaphylos Cca-ursi, Spreng, 

Telegraph Creek. FL May 27th, Generally abundant. 

111, Lomleuria procumbenS) Lesv. 

Chileoot Pass. (W, Ogilvie,) FI, June 10th. 

112, Ledum latifolium* Ait, 

First seen on Cassiar Trail about thirty miles from Lease Lake. 

Abundant on Upper Liard and Pelly rivers. 

Tagish Lake. (W. Ogilvie.) 

113, Menziesia ferruginea, Smith (?). 

Lake Lindeman, and west slope of Chilkoot Pass, 


FamuLACE.E. 

114. Primula Mistassinica f Mx, 

Francis Elver, in flower and quite common on river banks 
from which water had lately receded. 

115. Androsaee septentrimaliSj L. 

Telegraph Creek, FL May 27th; Glenora, Stikine Elver, FI. 
May 24th, 
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Gentianaceas, 

lid, Gentiana Amarelkt, var. acuta , Hook, 
Fin lay son Paver. 

Le#es River, ! (W. Ogilvie.) 

117. Gentiana glauca, Pal!, (?) 

On mountain near Fin 3 ay son River. 


POLLMOAMACEJL 

118 , Polemonium ccmiUim, L. 

F in la yso n R i ve r : quite abu n d a n t a bo n t the lie igh t of l and h e- 
tween Liard and Pelly rivers, 

119, Polemonium humile, var. putekellum, Gray, 

Telegraph Creek, FI, May 27th ; Glenora, Stikino River, FI. May 
25th ; very abundant and characteristic on south-east part of 
Cassiar Trail. 


Hydropilyloaceje. 

120. Phacelia PranJdimi, Gray. 

Gaiion of Lewes River. 


Borraginace.t;. 

121. Pchinospermum BedowsJtii, var. occidentals, Wat, 

Telegraph Creek, FI. May 27th. 

122. Merten&ia prmmdata, Don. 

Cassiar Trail thirty miles south-west of Douse Lake. FI. dune 
2nd. Common. 

Lake Bennett, (W. Ogilvie.) * 

ScROPHULARTACE.E, 

123. Castilleia pallida, var. septentrionalis, Gray, 

Lewes River, 

124. Collinsia parviflora, Dough 

Glenora. FI. May 25 Ih ; Telegraph Creek. 

125. Euphrasia officinalis, L, 

Lewes River. 

126. Pedicularis hirsuia, L. 

Fin lay son River, 

127. Vermica alpina, L. 

Hills west of Finlayson Lake ; Fin l ay son River. 
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128. Pentstemon confertus , var. cceruleo-purpureus , Gray. 
Canon of Lewes River. 

Tagish Lake. (W. Ogilvie.) 


LentibulariacejE. 


129. Pinguicula villosa , L. 
Frances River. 


Chenopodiace.e. 

130. Ohenopodium capitatum , Wat. 

Telegraph Creek, Stikine River, FI. May 2Tth ; “ Pelly Banks.” 
Lake Labarge. (W. Ogilvie.) 


POLYGONACEE. 


131. Polygonum viviparum , L. 
Francis River. 




ELzEAGNACE.E. 


132. Eloeagnus argfMtea, Pursb. 

Telegraph. Creek, near confluence of Pelly and Lewes Rivers, 
and in several places on latter river. 

133. Shepherdia Canadensis , Nutt. 

In flower, abundant at Glcnora and Telegraph Creek, May 23rd. 


Santa l ace iE. 

1£4. Comandra livida , Richards. 

Frances River. 


Betulace.e. 


135. Betula papyrifera, Ait. 

Stikine River, » May 22nd ; Lewes River, near its mouth ; 
Dease River. Occurs generally throughout the district, ex- 
cept along upper part of Pelly River. 

136. Betula glandulosa , Mx. 

Abundant everywhere in suitable localities. 

13L Alnus rubra , Bong. 

Frances Lake. 

Chilkoot Inlet. May 2 , 7th. (W. Ogilvie.) 
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SaLICACE.E. 

138. Salix speciosa. Hook. & Am. 

Upper Liard River. 

139. Salix cantata, Mulil. 

Upper Liard River. A singular form. 

140. Salix long if olio, Muhh 

Upper Liard River. 

141. Salix conjuncta , Bebb, n. sp. 

Cassiar Trait twenty miles north-west of Lease Lake. June 3rd, 

142. Salix rostrata, Rich. 

Telegraph Creek. May 27th. 

143. Salix flavesekns, var. Scouleriana, Bebb. 

Stlkine River above Little Canon. May 22nd. 

144. Salix reticulata , Fj. 

Fin lay son River. Abundant in cold; mossy swamps about 
height of land between Liard and Felly Rivers. 

145. Salix glaum t L. 

Hear mouth of Lewes River. 

140. Pop ulus Irichocarpa, T, & G. 

Mouth of Lewes River, August loth ; “ Polly Banks f7 ; Stikine 
River, above the canon, May 22nd: Lake Francis; Lease 
River; Forks of Taiya River. 

147. Populus tremuloidesy Mx. 

Generally abundant. 


Conifer a:. 


148. Juniperus Virginiana , L. 

Telegraph Creek (arboreal) ; general elsewhere in a shrubby 
form. 

149. Pinm contort a y Long] . 

Common along the coast. 

150. Pirns Murray ana, Balf. 

From the Little Canon, on the Stikine, north-eastward to Devil's 
Portage on the Lower Liard (McConnell); northward to 
Fin lay son Lake; along Lewes River, from Lake Lindoman to 
mouth of, and up Felly River to long. 183° 45'. 

51. Pinm Bankdana, Lambert. 

Fast of Devil's Portage, on Lower Liard (McConnell.) 

152. Pice a Sitchensis, Carr. 

The most abundant forest- tree along the coast and on the sea- 
ward slopes of the Coast Ranges. Not found to the eastward 
of these mountains, 

153. Picea alba , Link, 
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The most abundant forest tree over the entire region east of the 
Coast Ranges, 

154. Pieea nigra, Link, 

More or less abundant over the entire region east of the Coast 
Eangee. 

155. Tsuga Pattoniana , Engel m. 

Forming groves in Taiya valley and on the mountains, Chilkoot 
Pass. Probably characteristic of the higher parts of the 
Coast Ranges throughout, 

156. Abies subatpina, Engelm, 

Bennett Lake, and generally on the mountains in the vicinity of 
the timber-line, 

157. Larix Americana, Mx. 

Extends westward twenty-two miles up Lease River, and north- 
ward along Upper Liard to lat, 61° 35\ Nowhere seen along 
the Pelly or Lewes. 


ORCITIBACE/E. 

158. Corallorhiza innata, R. Br. 

Upper Liard River. 

150. Calypso borealis, Salisb. 

Cassiar trail, thirty-six miles south-west of Lease Lake. 
160. Cypripedium mmtanum, Lougl. 

Lewes River, (W, Ogilvie.) 

LlLlACE^, 

161* Disporum Oregana 7 Watson. 

Grlenora, May 27th, 

162* Allium Schamoprasum . L* 

Frances River ■ mouth of Lewes River* 

Lake La barge. (W. Ogilvie.) 

163. Veratrum viride , Ait* 

Lake Lindeman ; south slope of Chiikoot Pass. 

164. Zygadenus elegans t Pursh. 

Canon of Lewes River, (W. Ogilvie.) 

Juncaceal 

165. Juncus Lescuriij Boland er, 

Lewes River. 

166. Juncus castanms, Smith* 

Lewes River. 
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Cyperace.ic. 

107. iw vop/ior w m cap 1 1 a t u m Host. 

Upper Pell y .River, a b a ve th c ea no n . 

168. Carer sic cat a, Dew. 

Upper Polly Elver, 

169. CiirBX festiMt Dew. 

Lake Lindeman. 

170. Carex leporim , L., var. Mmmeana, Olney. 

Stildne Elver, above the canon, May 22nd ; Telegraph Greek, 
May 27tli, 

171. Carex atratdj L. 

Frances Elver. 

172. Carex aurea, JSTutt 

Upper Polly Elver. 

173. Carex alpina> Swartz. 

Lewes River. 

174. Carex acuta , L. 

Lewes liiver. 

175. Carex ambusta, Bailey. 

Frances Iliver; Lewes River; “ Pelly Banks.” 

176. Carex podocarpa, E. Br. 

Lewes River. 


Gram ike a 

177- Hierochloa alpina, Room, & Schultz. 

Mountain near Finlay son River, alt. 4300 feet, lat. 61° 30 b 

178. Hierochloa borealis } Room. & Schultz, 

Telegraph Greek; Upper Liard River; Lowes River. 

1 79. Phleum alpimm 7 L. 

Lake Lindernau, 

180. Agrostis scabra, WilkL 

Lake Linde man 

18 L Oinna pendula, Tnn., var. mutica, Yasey. 

“ Pelly Banks.” 

182. Peyeuxia neglecta , Kunth. 

“ Polly Banks,’ 1 and confluence of Lewes and Pelly rivers. 

183. Peyeuxia neglecta, var. brevifolia, Yasey. 

“ Polly Banks.' 1 

1S4. Peyeuxia sylvatiea, Kunth. 

Lewes River; “Pelly Banks.” 

Lease River. 
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185. Deyeuxia Columbiana , Maeoun. n. sp. 

Tagish Lake. 

180. Deschampsia cccspitosa, Beauv. 

Lowes Kiver* and u Felly Banks.’ 1 

187. Trisetum subspicatum , Beauv, 

Upper Liard Elver; ff Felly Banks Frances Lake ; Finlayson 
Lake. 

188. Poa alpina, Linn. 

Lake Lindeman ; u Felly Banks. 1 ’ 

189. Poa cxsia, Smith. 

Lake Lindeman ; Lease Elver; Frances River; “ Pci ly Banks/ 

190. Poa cemsia, AH. 

Hills west of Finlayson Lake. 

191. Festuca ovma 7 L. 

Lake Lindeman ; ft Pelly Banks/ 

192. Festuca scabrella, Torr. 

Frances Lake, and Finlayson Lake. 

193. Agropyrum violaceum, Lange. 

Lake Lindeman ; " Polly Banks ” ; Lewes Fiver. 

194. Hordeum jubatum, L. 

Lewes Fiver. 

195. Elymus dasystachys, Trin. 

Lease Elver, 


Equisetaec^, 

196. Fquisetujh variegatum, Schleicher. 

Upper Liard Fiver. June 2 ? 1887. 

Filices. 


197. Aspidium fragrans, Swartz, 

On rocks, Frances Fiver, 

198. Cystoptem fragiliSj Bernh. 

Telegraph Ci eek. 


Muscx, 

199. Splachnum luteum, L. 

200. T Vebera nutans , Hedw. 

Upper Liard Fiver. June 27, 1887. 

20 1. Marchantia polymorpka, L. 

Upper Liard Fiver. June 27, 1887, 


ZOOLOGY. 


List of Diurnal Lepidoptera by James Fletcher, F.R.S.C., F.L.S. 

1. List of Diurnal Lepidopt era collected in the Yukon District and adjacent 
JYorthern Portion of British Columbia. w 

Specimens in this list, not otherwise noted, were collected hr Dr, G* 

M. Dawson and assistant, J* McEvoy, in 1887* 

Papilla Machaon, L,, var. Miaska, Scud, Frances River* July 1 ; three 
miles below summit of CMIkoot Pass (from Mr. McDougall). July 
15* 1886* 

Papilio Turnu$i L,, June 28, 1887: three miles below Little Canon, 
Lower Liard (long* 128° 13'), McConnell; Devil's Portage, Lower 
Liard (long. 126° 10'), July 15, 1887. McConnell: Frances River 
(lat* G0° 23'), July 1. 

Paris Nelsonj Edw, Telegraph Creek. Stikine River, May 27, 

Fieri? NapL Espor. Arctic form, Bryoniac Ochs* Lease Lake, June 6* 

P ten's Sapi. Esper* Arctic form, Bryonice r Ochs., vai\ Hulda, Ed., 
West of Finlayson Lake (hit, (Jl° 45', long, 130° 55'), July 28. 

Pier is Kapi (1) : winter form Venosd) Scud. Lease Lake, June 17. 

Pieris JLapi (2) ; winter form Oleraceadiyemalis } liar. Frances River 
(hit. 60° 20'), July 1; Lewes River (Eat* 01° 55') s August 27* 

Anthocam Ausonides , Ed. Cassiar Trail, ten miles west of Lease Lake, 
June 4; Telegraph Creek, Stikine River, May 23; Dense Luke, 
June 7. 

Anthocaris Stella , Edw. Telegraph Creek, May 23. 

Colias Christina i Edw. Upper Polly River (lat, 62 3 -17', long, 137° 20') 
August 7 ; site of Fort Selkirk, August 17* Ggilvio, 

Argynnis Charidm, Scbncid. Finlayson River (lat* 61° 40', long. 130° 
16'), July 22: Finlayson Lake, July 27 : Upper Polly River (lat. 
61° 50', long* 182°), August 3* Polly or Yukon River, August 7, 
1888. McConnell* 

Argynnis Freya : Thun b. Cassiar Trail, ten miles west of Lease Lake, 
June 4; Dense Lake, June 5. 
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Phyciodes Pharos, Dm. Devil’s Poitage, Lower Liard (long, 126° 1Q') ? 
July 15, McConnell. 

Phyciodes Pratenm , Behr. Upper Liard River (lat. 60°), June 26. 

G rapt a Faunus , Edw. Fifty miles below Forty-mile Creek, Pelly or 
Yukon River, August 7, 1888, McConnell, 

Grapta Prague, Cram. Lewes River (hit, 61° 55'), August 27, 

Theda Irus , Godt, Telegraph Creek, Stikine River, May 29 j Cassiar 
Trail, twenty -two miles east of Telegraph Creek, June 1. 

Chrysophanvs JLelloidts, Bd. Upper Pelly River (lat. 62° 40', long* 
134 Q SO') August 7. 

Lycana Stvpiolm, Bd. Devil’s Portage, Lower Liard (long. 12 6° 10'), 
July 17, McConnell ; Finlayson Lake, July 25. 

Lyemna Corner ii, Crete. Telegraph Creek, Stikine River, May 31 ; 
Cassiar Trail, thirty miles west of Lease Lake, June 2; Cassiar 
Trail, ten miles west of Lease Lake, June 4 ; Lease Lake, June 5 ; 
Devil’s Portage, JJard River (long. 126° 10'), July 13, McCon- 
nell ; Upper Liard River (lat, 60°), June 26 ; Frances River (lat* 
60° 29'), July 1. 

Lycama Shasta. Edw. Upper Pelly River (lat, 61° 50', long, 132°), 
August 3; Lewes River (lat. 62° 20'), August 21. 

Lycccna Pseudargiolus, Bd. Lee, j winter form (l) Lucia, Kirby. Lease 
Lake, June 4 ; Lease Lake, J une 8. 

Lycccna Pseudargiolus, Bd. Lee. ; winter form (2) Marginal a, Edw, 
Cassiar Trail, twenty miles west of Lease Lake, June 3. 

Lycana Pseudargiolus, B.-L*, winter form (3) Violacea, Edw, Cassiar 
Trail, ten miles west of Lease Lake, June 4. 

Ltjccma Amyniula Bd. Devil’s Portage, Liard River (long. 126° 10'), 
July 17, McConnell. 

Msoniades Iceltts, Lirxt. Telegraph Creek, Stikine River, May 27. 

Msoniades Pepsins, Scud. Lease Lake. June 4. 

Msoniades Juvenalis, Falx Cassiar Trail, ten miles west of Lease 
Lake, June 4. 


2. List of Dhunal Lepidoptera collected by Mr . W. Ogilvie on Mackenzie 

River in 1888.* 

Papilio Machaon . L., van A Kasha, Scud. Fort Maepherson (lat, 67° 20'), 
June 21. 

Pieris JFapi, Jasper. ; Arctic form Bryonia*, Ochs., vai\ llulda. Fort 
Maepherson (lat. 67° 20'), June 21. 

* Xhis and the following list do not come strictly within the limits of this report, hut are 
included here to ensure publication. 
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Anthocaris Ausonides, Bd. Mackenzie River, J uly S. 

Co lias Christina* Edw. Kurt Good Hope (lat. 66° 15'), August 11, 
Vanessa Antiopa, L. Ninety miles above Fort Good Hope (lat. 65° 20'), 
July 1!) ; Fort Smith (lat. 60°), August 24, 

3, List of Diurnal Lepidoptera collected by Mr. FredL Bell , at the instance 
of Mr. R. G, McConnell^ at Fort Simpson, Mackenzie River 
(fat. 61° 52'), 1888, 

Papilio Timms, L, (Five specimens*) June 24 to July 8, 

Pieris Napi t Esper* (2) ; winter form Olera cea-hyem a Us, Har, (Thirteen 
specimens.) June 24 to July 8. 

Celias Occident alls. Scud, July 17* 

Colias Christina, Edw. Male, July 17 ; female, July 25. 

Grapta Progne, Cram. (Two specimens.) July 12. 

Vanessa Miller tii> Godt. (Eleven specimens.) June 26 to July 20. 
Limmitis Arthemis, Dm. (1) ■ dimorphic form Lamina, Fab, (Three 
specimens.) July 23. 

Erebia Diseoidalis, Kirby. June 25. 

Lycama Pseudargiolm, Bd. Lee. ; winter form (1) Lucia } Kirby. J une 25, 
Msoniades fcelus , Lint. June 20* 

Fishes, Determined from Photographs, by Dr. T* II, Bean, United 
States Commissioner of Fish and Fisheries, 

Photographs were taken of some of the fishes met with, but no 
specimens were brought hack. The photographs have been kindly 
examined by Dr. Bean, who enumerates the species represented as 
follows : — 

Salvelinus namaycush, Walbaum. 

Lake Trout, Frances River, July 2. Spent male, judging from 
great length of maxilla, “Much darker than the other lake trout, 
and with white instead of yellow flesh,’’ 

Salvdinus namayemh, Walbaum. 

Lake trout. Frances Lake, July 14. “ Ordinary lake trout of 

the region." 

Esox lucius, LmriG 

Pike. Frances Lake, July 12. Length, 3 feet 3 inches. 

Cor eg onus Nelson i, Bean, 

Nelson’s whitefish. Frances Lake, July 16; also Lake Linde- 
man, September 18. 

Catostomus catostomm , Forster. 

Northern sucker; small-scaled sucker. Frances Lake, July 16* 
Thymallus signifer, Richardson . 

Back’s grayling. Finlavson River, July 19, 


M 

‘ k 





'1 
* ' 
2- 




F 1 

o' 

% ' 


4 


i! * 



232 b 


YUKON DISTRICT AND BRITISH COLUMBIA, 


Description of a New Bed-backed Molise (Evotomys Dawsonl) from 
the Head-water of Liard Kiver, North-West Territories. 

RY DR. CL HART MRRRIAM. 

Of a few skins of birds and small mammals brought back, the only 
one of particular interest is that described below by Dr, J\ Hart 
Merriam, American Naturalist t July, 1SS8* (The figure given with 
the original description, illustrating t ho dentition, is not here repro- 
duced,) 

Dr. George M. Dawson, Assistant Director of the Geological and 
Natural History Survey of Canada, has kindly sent me for determina- 
tion a red-backed mouse collected by him June 23, 1SS7, at Pin Jayson 
Biver, one of the northern sources of Liard Diver, in lat. 61° 30' N., 
long, 120° 3# W., altitude 3000 feet. 

14 So little is known of the small mammals of this remote and inac- 
cessible region that it is not particularly surprising to find that the 
mouse collected by Dr, Dawson proves to be undescribed. In some 
respects it is intermediate between the circumpolar Erotomys rutilus 
and its more southern congener, Erotomys gapperi. But since it dif- 
fers from both and no intermediate forms are known, it must be 
regarded as specifically distinct. Hereafter, should intergrades be 
discovered, it may be necessary to consider it a sub-species. It may 
be characterized as follows;— 

Evgtgmys Dawsonl sp. nuv. 

I) meson's Bed backed Mouse. 

- Type in Museum of Geological and Natural History Survey of 
Canada, at Ottawa, From Fin lay eon Diver, a northern source of Liard 
Biver, N. W. T. (lat. 60° 30' N., long. 129° 30' W,, altitude 3000 feet). 
Size, about equal to that of Evotomys gapperL Measurements from 
mounted specimen (apparently well mounted and not at all stretched) : 
Head and body, 75 mm.; tail vertebra^ 28 mm. — pencil, 8 mm. (total, 
36 mm,); ears, from crown, 7 mm. Tail shorter and thicker than in 
gapped, but Longer and slimmer than in rutilus, in this respect (but no 
other) agreeing with a specimen collected at Fort Liard by Kennicotfc 
(No. 4502, P. S. National Museum). The hind foot is intermediate 
between that of rutilus and that of gapperi, being thicker than in 
gapperi \ but not so thick as in rutilus. The ears conspicuously overtop 
the far, fully equalling those of gapperL The tail is bicolor, the yel- 
lowish of the under part occupying a little more than half of the Cir- 
cumference. It is well haired, and the terminal pencil is nearly black 
above (and 8 mm. long). The red dorsal stripe begins just behind the 
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Description of a New Bed-backed Mouse (Evotomys Da wsom) from 
the Head-water of Liard River, North-West Territories. 

BY DR. C. HART MEERIAM, 

Of a few skins of birds and small mammals brought back, the only 
one of particular interest is that described below by Dr. J. Hart 
Mariam, American Naturalist, July, 1888* (The figure given with 
the original description, illustrating the dentition^ is not here repro- 
duced.) 

“Dr. George M. Dawson, Assistant Director of the Geological and 
Natural History Survey of Canada, has kindly sent me for determina- 
tion a red-backed mouse collected by him June 23, 1887. at Fin lay son 
Biver, one of the northern sources of Liard Liver, in lat. (H° 30' N,, 
long. 123° 30' W., altitude 3000 feet, 

“So little is known of the small mammals of this remote and inac- 
cessible region that it is not particularly surprising to find that the 
mouse collected by Dr, Dawson proves to be undesenbed. In some 
respects it is intermediate between the circumpolar Evotomys rutitus 
and its more southern congener, Evotomys gapperi. But since it dif- 
fers from both and no intermediate forms are known, it must be 
regarded as specifically distinct. Hereafter, should intergrades be 
discovered, it may be necessary to consider it a sub-species. It may 
be characterized as follows 

Evotomys Dawsoni, sp. now 
Bateson's Med haded Mouse . 

“Type in Museum of Geological and Natural History Survey of 
Canada, at Ottawa. From Fin lay eon Biver, a northern source of Liard 
Biver , N. W, T. (lat. 60° 30' N., long. 129° 30' W,, altitude 3000 feet). 
Size, about equal to that of Evotomys gapperi , Measurements from 

mounted specimen (apparently well mounted and not at all stretched) : 
Head and body, 75 mm.; tail vertebra, 28 mm.- — pencil, 8 mm. (total, 
3G mm.) , ears, from crown, 7 mm. Tail shorter and thicker than in 
gapped, but longer and slimmer than in rulilus , in this respect (but no 
other) agreeing with a specimen collected at Fort Liard by Jvennicott 
(No. 45b 2, r. S. National Museum). The hind foot is intermediate 
between that of rutilus and that of gapperi, being thicker than in 
gapped^ but not so thick- as in rutitus. The ears conspicuously overtop 
the fur, fully equalling those’ of gapperi. The tail is bicolor, the yel- 
lowish of the under part occupying a little more than half of the cir- 
cumference. It is well h aired, and the terminal pencil is nearly black 
above (and 8 mm. long). The red dorsal stripe begins just behind the 
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eye and extends to the root of the tail. In color it is bright chestnut— 
not far from ferruginous; the sides are tawny gray , and the belly is 
strongly washed with ochraceous buff The admixture of black-tipped 
hairs is as great us in gapperi, and it is very much more conspicuous, 
owing to the lighter ground-color of the back and sides* The result is 
a sort of 1 peppery ' appearance not seen in any other representative 
of the genus. There is a tolerably well-defined whitish post-auricular 
spot — an exaggeration of the pale blotch sometimes seen behind the 
ear in rutilus. The whiskers are black and white ; they reach back to 
the shoulders, instead of stopping at the occiput, as usual in the genus, 
A blackish stripe, bordered below with fulvous, runs from the base of 
the whiskers to the tip of the nose. The projecting margin of the ear 
is well covered with reddish hairs, brightest on the interior of the 
auricle. 

i£ Cranial and Dental Characters . — Unfortunately the skull was badly 
smashed and part of it altogether wanting ; hence no cranial charac- 
ters can he made out The teeth, however, remain, and are repre- 
sented in the accompanying cut [not reproduced]. Their most marked 
peculiarity, compared with those of gapjperi, consists in the openly- 
communical Ing loops. The upper molar series measures t'5 mm. on 
the crowns, 4 8 mm, on the alveolae. The lower molar series measures 
4 '4 mm. on the crowns, 4'G mm. on the alveola? . 

“ 1 take great pleasure in bestowing upon this handsome mouse the 
specific name Dawscmi, as a slight recognition of the indefatigable zeal 
ofits discoverer, the distinguished explorer and geologist, l>r. Geo. M. 
Dawson, who has added so much to the fund of knowledge relating to 
North-western Canada/’— U Hart Merriam . 
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NOTES ON THE 

LITHOLOGICAL CHARACTER OF SOME OF THE ROCKS COL- 
LECTED IN THE YUKON DISTRICT AND ADJACENT 
NORTHERN PORTION OF BRITISH COLUMBIA. 

By Mr. F. D. Adams, M.A.Se. 


(Of the rocks described below, Nos. 16, 25, 2, 4, T and 10 were col- 
lected by Mr. R> G, McConnell, “ No. CP’ by Mr. W. Ogilvie, and the- 
remaining specimens by Dr, G. M. Dawson.) 

Sfa'&me ifrm 1 , 2Vb. 16. (Near mouth of Clearwater River. See p. 55 n.) 

Diabase Porphyriie . — A rock consisting of a fine-grained groundmass, 
through which crystals of pin gio close, augite arid iron-ore are por- 
phyritically distributed. The plagioelase individuals are well twinned 
and have good crystalline forms. The augite occurs in eight-sided 
crystals, both prinaeoids being well developed, and the iron ore, which 
is ilmenite, partly decomposed to leucoxene. The groundmass is crypto- 
crystalline and micracrystulHne. A good deal of chlorite and other 
decomposition products occurs disseminated through the rock. 

Marsh Jjake> No. SO. (North end of lake, near outlet. See p. 164 b.) 

Diabase Porphyrite , — Resembles No. 10, but the porphyriiic crystals 
are, as a general rule, smaller. The ground mass also, although for 
the most part microcrystal line, is in some places isotropic, consisting 
of glass. 


Siikine River } No, 25. (Telegraph Creek. See p. 57 n.) 

Diabase Tuff , — A somewhat fine-grained clastic rock a good deal 
decomposed, made up of irregular-shaped grains of plagioelase, pyroxene- 
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and titanic iron ore, with a very little py rite and some fragments of a 
fine-grained porphyritic rock. The majority of the grains are plagio- 
clase, showing polysynthetic twinning, a few mitwinned felspar grains 
arc also present, some of which may be orthociase. The plagioclase is 
a good deal decomposed, many grains consisting almost entirely of a 
cryptoerystallino or tnieroerystalline aggregate of cal cite, kaolin and 
■other decomposition products. The pyroxene is clear and colorless, 
being as a general rule less decomposed than the feldspar. It is 
biaxial, and shows the usual pyroxene cleavages, with a high angle 
of extinction on the dmopinacokh which in one case reached 
41°. If is sometimes decomposed to chlorite, a considerable quantity 
of this mineral also occurring scattered through the rock. The frag- 
ments of titanic iron-ore arc for the most part decomposed to leueoxene, 
showing the characteristic cross-hatched structure. The fragments of 
fine-grained porphyritic rock above mentioned have a fine-grained 
ground mass, in which are imbedded lath-shaped crystals of pi agio ~ 
clase and crystals ofaugite, and are apparently pieces of a decomposed 
liabase-porphyrile. Traversing the section are several hands or streaks, 
much finer in grain and showing eataclastie structure, and which were 
evidently lines of motion caused by crushing. 

Dense Lake , Wo. 8. (About eight miles from head of' lake, west shore. 

* See p. *3 B.) 

A very finegrained yellowish-green rock, with schistose structure 
and somewhat talcosc appearance. Under the microscope it is seen to 
consist of an exceedingly fine-grained ground mass, almost opaque, In 
which arc a few strings and irregular-shaped segregations of calcite 
and a number of porphyritic crystals of pyroxene. Under a very high 
power, the ground mass is seen to be composed largely of little shreds 
of a micaceous mineral, probably sericite, which are approximately 
parallel in position and give to the rock an appearance resembling flow 
structure. With this is associated a smaller quantity of a colorless 
mineral polarizing in dull bluish tints and with somewhat u adulatory 
■extinction, which resembles felspar, but does not show any lines of 
twinning. The pyroxene crystals are colorless. Cross sections are 
eight-sided, showing the development of both prism and pinacoids, 
with cleavages parallel to both and extinction parallel to the latter. 
It is biaxial, and longitudinal sections show a single set of cleavages, 
sometimes intersected by trunverse cracks. The extinction direction 
makes an angle with this cleavage, which in one case was as high as 
34°. The crystals are short and stout, and are occasionally twinned, 
they generally have good Crystalline forms, but are sometimes broken. 
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A few grains of pyrite and a little chlorite are also present in the rock, 
As would be expected from the appearance of the hand specimen, the 
section shows that the rock has been subjected to a good deal of motion, 
two varieties of the rock differing somewhat in appearance, being irre- 
gularly mixed with one another. It is probably some highly altered 
basic igneous rode; the presence of the pyroxene crystals, retaining, as a 
general rule, their crystalline form, is however, somewhat remarkable* 

Tagish Lake } No. 03. (Windy Arm. See p- 171 b.) 

Ft bite . — An exceedingly fine-grained rock, much crushed and altered. 
Small irregular-shaped segregations of caleite are scattered through 
the rock, and here and there little fragments of plagioclase can be seen. 
It is impossible by means of a section alone to determine its original 
character. Before ibe blowpipe it fuses easily to a black magnetic 
globule, and may provisionally be termed a felsite. 

Cassiar Trail , No. 1. (Tooya River, at trail-crossing. Sec p. 70 b.) 

Tuff f - — An exceedingly fine-grained, red, somewhat schistose rock, 
holding numerous irregular-shaped cavities, filled with a light green 
chloritie mineral, mixed with caleite. The section is rendered nearly 
opaque by a dense impregnation with iron-oxide. It is also traversed 
by thin veins of caleite. Before the blowpipe the rock fuses to a black 
magnetic bead. It is probably an altered tuff. 


Granitic Rocks from the Coast Ranges. 

Wrangell, No. 2. (Wrangell Island. See p. 54 n.) 

Biotite Granite *- — A rather fine-grained gray granite, with very 
indistinct foliation. It is composed of quartz, orthoelase, plagioclase, 
biotite and epidotc, with a very small amount of apatite and of an 
isotropic mineral, light brown in color, with high index of refraction, 
but without good crystalline form, and which is probably garnet. 
Almost every grain of quartz exhibits, between crossed nichols, an 
uneven extinction, showing that the rock has been submitted to pres- 
sure. Both the orthoelase and plagioclase are generally fresh. The 
epidotc, which is present in considerable amount, is colorless, strongly 
doubly refracting, and is almost always associated with the biotite. 
It occurs in curiously corroded, somewhat elongated, prismatic crystals, 
with perfect cleavage parallel to the longest axis, the plane of the optic- 
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axes being at right angles to this cleavage. The mode of occurrence 
of this e pi dote is very similar to that found in the mica-diorite from 
Stony Point on the Hudson Paver, and described by Dr, George 
Williams (American Journal of Science , June, 1888). 

Stikine River , No. 4. (Hear mouth of river. See p. 54 n.) 

A Porphyritic Biot it e Hornblende Granite, approaching a Quartz Biorite 
in composition — A medium-grained grey rock, with numerous small 
white porphyritic crystals. It is composed of quartz, plagioclase, 
orthoclase, biotite and hornblende. The porphyritic crystals arc fel- 
spar, which is almost invariably plagioclase. They possess a zonal 
structure, and contain numerous colorless inclusions heaped up toward 
the centres of the crystals. Sonic of them also contain inclusions of 
muscovite, which is probably a # decomposition product. The quartz 
generally shows an uneven extinction, owing to pressure. The plagio- 
elase preponderates largely over the orthoclase, but some mi twinned 
grains have been referred to the latter species. The biotite and horn- 
blende are intergrown with each other. Two or three grains showing 
granophyr structure are also seen in this section. 

Stikine River , JVo. 7, (Moraine of Great Glacier. See p, 54 b.) 

Biotite Hornblende Granite . — A rather coarse-grained grey granite, 
with very indistinct foliation. It is composed of quartz, orthoclase, 
plagioclase, biotite, hornblende, ephene and magnetite. The quartz 
shows a somewhat uneven extinction. Both feldspars often show zonal 
structure. The hornblende is about equal to the mica in amount, and 
only email quantities of ephene and magnetite are present. The latter 
is probably titaniferous. 

Stikine River , No. 10. (Little Canon. See p. 54 B.) 

Biotite Granite. — A coarse-grained grey granite, poor in mica. The 
orthoclase, of which there is a very large amount, often shows an indis- 
tinct zonal structure. A small quantity of magnetite, or more probably 
ilmcnite, with which a little sphene is associated, is also present, A 
crystal of zircon was observed in one of the mica grains. Although 
the rock has no foliation, it shows very distinct cataelastic structure, 
induced by great pressure. The constituent minerals are seen to have 
been much squeezed and twisted, the larger grains being often, around 
their edges, broken up into a very fine-grained mass. The mica also, 
which is in part decomposed to chlorite, has been in many places 
pulled apart into shreds. 
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Granitic Bocks from the Interior Ranges. 

Upper Felly 1 River, No. 61, (Near mouth of river. See p. 132 r.) 

Muscovite Biotite Granite . — A medium-grained grey granite, with 
very indistinct foliation. It is composed of quartz, orthoclase, micro- 
dine, plagioclase, muscovite, biotite and epidote, with small amounts of 
garnet, spbeno, pyrite and calcitc. Tho plagioclase is present in 
relatively smaller amount than in the granites from the Coast Ranges, 
The muscovite is more plentiful than the biotite. The epidote occurs 
in colorless corroded crystals, and has the appearance of an original 
constituent of the rock. The garnet is reddish, and occurs in a few 
irregular-shaped isotropic grains, usually much cracked. The sphene 
occurs in the usual wedge-shaped crystals. The calcito is seen in the 
section in a few large grains. The grains of quartz and ortho close are 
somewhat cracked and broken, but beyond this, no distinct evidence of 
pressure is exhibited by the section. 

4 

Upper Felly Fiver, No. 51, (Granite Canon. See p. 130 b.) 

Biotite Granite . — A rather coarse grained, much decomposed, mas- 
sive grey granite. The feldspars are so decomposed that it is difficult 
to determine their character, but a considerable amount of plagioclase 
is present, and probably a still larger amount of orthoclase. The 
biotite is entirely decomposed to chlorite and epidote. A few small 
grains of haematite are present in the section. The quartz grains are 
much cracked, and show very uneven extinction, owing to the pressure 
to which the rock has been subjected. 

Felly or Yukon } u No. OB (Opposite Stewart River. See p. 34 b.) 

Qmrtoze Biotite Gneiss . — A rather line-grained red gneiss, showing 
very distinct foliation. It is composed of quartz, orthoclase, plagio- 
olasc, calcito, chlorite, ilmenite and a little pyrite. The plagioclase is 
present in rather small amount. The chlorite is a decomposition pro- 
duct, probably of biotite, and the calc it e, of which there is a consider- 
able quantity, is also a decomposition product. The ilmenite is partly 
altered to leucoxene. The cataclasic structure is distinctly seen in the 
section. 

Upper Felly Fiver, No . 53. (Nine miles above Macmillan. See p. 129 B.) 

Biotite Granite . — A rather coarse-grained, reddish-grey, massive 
rock, composed of quartz, orthoclase. plagioclase and chlorite, with a 


240 b 


YUKON DISTRICT AND BRITISO COLUMBIA, 


little ilmonite and pyrite. Both feldspars are much decomposed, beings 
in some places nearly opaque* The plagioclase, which is not so plenti- 
ful as the orthoelase, is generally better crystallized, and frequently 
occurs in crystals penetrating this mineral. The ilmenite is partly 
decomposed to leueoxone, and the chlorite is evidently a decomposition 
product of biotite. The section is traversed by a little very fine grained 
granitic vein, showing a banded structure parallel to its walls* The 
quartz has been much cracked, nearly every grain showing an uneven 
extinction* 


APPENDIX YL 


METEOROLOGICAL OBS KEY ATION S* 

The Meteorological Observations here recorded are as follows:- — 

1. Observations made along the lino of route, June 1 to September 
19. IBS 1 ?* 

2. Observations at Telegraph Creek, Stikine River, by Mr. J. C. 
Callbreath, 1881-1886. 

3* Observations at Laketon, Dease Lake, by Mr, J. Clear ih no, 1878- 
1882. 

4. Record of temperature at Laketon, Lease Lake, by Mr* Robert 
Reed, 1886-1887. 

The observations included under Nos. 2 ? 3 and 4 are ud fortunately 
very incomplete. They refer to the winter months only, and in 
general the minimum reading of the thermometer alone is recorded* 
The thermometers employed were, however, instruments of good class 
by well-known makers, and In view of the paucity of information 
hearing on the region, it has been considered useful to print them, 
1 am indebted to Mr* Callbreath for the opportunity of extracting the 
observations made by him from his diaries, and to Mr* Reed for 
communicating the third and fourth series of observations* The 
observations forming the first part of this appendix were recorded 
by Mr* J* McEvoy during the progress of our journey. 

G* M* D. 
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YUKON DISTRICT AND BRITISH COLUMBIA, 


(2) OBSERVATIONS at TELEGRAPH CREEK, 5TIKINE RIVER, B. C, DURING PORTIONS 
OF TIIE YEARS 1881 TO 1886, IiV J, G CALLBREATH. 


Date, 


Octf 


Dee. 


Not. 


'E* 

|| 

as 

G g. 

SI 

H 

Remarks. 

Date. 

J 

5 s 

St 
= & 
ge 

5, o 

H 

Ran arks. 

i. 

0 


1831. 

o 


2 

23 

Coldest night yet. 

Dee. 21 

2 


3 


Heavy frost Last night. 

22 

10 


g 

12 


n 

—2 


9 

7 

First ice running on river. 

24 

-2 


10 

14 


25 

15 


11 

22 


26 

-2 


12 

20 


27 



13 


Little frost last night. 

28 

—2 


14 


No frost this morning. 

£9 

—7 


15 

26 


1882. 



16 

14 


Jan. 1 

-4 


17 

R> 


2 

—1? 


IS 

7 


3 

— 4 


19 

10 


4 

-13 


20 

21 


5 

— .2 


21 

30 


6 

5 


22 


No frost last night. 

7 

6 


23 


Weather mild. 

8 

6 


24 


«■ *i 

9 

8 


25 


14 ff 

10 

C 


26 


If if 

11 

S 


27 


“ '* 9 p.m., 45° 

12 

15 


28 

26 


13 


Heavy thaw. 

29 

2s 


14 

8 


30 

33 


17 

30 


31 

23 


IS 

22 


1 

30 


19 

22 


2 

32 


20 

15 


3 

26 


21 

7 


4 


No frost last night. 

22 

-4 


5 

32 


£3 

—15 


5 

25 


26 

—26 


3 

31 


27 

-30 


9 

26 


2* 


Mild. 

10 

29 


29 

" 27 


11 

24 


30 

K 


12 

16 


31 

13 


13 

12 

2 in. snow on range atTahltan. 

Feb. 1 

19 


14 

8 


2 

5 


15 

—13 

3 or 4 in. snow on rango at 

3 

8 


16 

-17 

[Tahltan. 

4 

15 


17 

—4 


7 

—1 


20 


Mild. 

8 

—9 


22 

- 


9 

— 12 


2; 3 

4 

Mild all day. 

10 

—28 


24 

8 

S in. snow on range at Tali Ran. 

11 

—28 


25 

32 


13 

20 


20 

34 


13 

0 


27 

20 


It 

n 


2S 

20 


15 

—27 


29 

15 


16 

-32 


30 

10 


17 

-20 


l 

20 


18 


9 a.m„ — £° 

2 

20 


39 


Thawing. 

3 

2 


20 

4 


4 

0 


21 

30 


5 

4 


22 

12 


6 

12 


23 

—8 


7 

7 


24 

—1 


8 

3 


25 

—2 


9 

—2 


26 

0 


10 

0 


27 

...... 

Mild. 

n i 

—13 


28 

5 


12 

—29 


March 1 

10 


13 

— 20 


2 

—6 


14 

— 13 


3 

— 16 


15 

— * 


4 

—22 


19 

6 


5 

—13 


20 

24 

1 

6 

10 



QAWS0N.] 


APPENDIX VI. 


249 n 


Bate. 

6 

13 
= £ 
= % 
s§ 

H 

RlC MARKS, 

Date* 

6 

£ =• 
e i 
□ a 

H 

Rem Aft K3* 

m 2 . 

e 


1382, 

0 


March 7 

20 


Oct. 4 

19 


K 

23 


6 


Bright fine day. 

9 

—4 


7 

21 


10 

— 4 


8 

30 

Cloudy, light sprinkle rain <i,m. 

U 

7 


10 

33 

1 1 mi n i n g a lit tie al l day * 

12 

22 


11 

36 


13 

7 


13 

30 


n 

6 


14 

24 


io 

-6 


10 

30 

Fine, clear day, strong wind 

16 

13 




ftp riven 

17 

—5 


17 

30 

Cloudy and calm. 

18 



IS 

32 

Rained hard in eve., drizzling 


—17 




all day. 

20 

■10 


19 

35 


22 

— 19 


21 

32 

Snowing this morn* pelting as 

23 

2 




it fell* 

24 

15 


28 


Mild am 1 plnsant. 

20 

22 


31 

' 12 ' 

Jee running in river for first 

20 

8 




time. 

27 

15 


Nov. 1 

14 


29 

— 8 


2 

20 

Wind up river since noon. 

30 

—12 


3 

24 

Fine, mild day. 

31 

10 


5 

15 

Mild and pleasant; bright all 

April 1 

14 




day ; less tlianl im snow fell 

2 

10 




yesterday 

3 

20 


G 

12 


4 

15 


7 

17 

Mild and calm all day. 

0 

14 


S 

18 

Overcast, light mist ; little or 

7 

12 




no iee in river. 

9 

22 


9 

3 


10 

23 


10 

2 

Calm, mackerel -sky clouds 

11 

24 




moving up river. 

13 

24 


11 

22 

Mild and calm ail day. 

14 

25 


12 

26 

Snowed a little. 

15 

33 


13 

19 

Clea r and culm all day* 

16 

2M 

14 

24 

Light Hitting clouds ; calm 

17 

31 



and mild all day* 

2u 

9 : 


15 

17 

Commenced ruining 2 p t m* 

21 

34> 


16 

32 

Rained sill night ; snowed fori 

22 

10 




hour after daylight ; cleared 

23 

11 




off. 

24 

27 


17 

so 

Mild and pleasant all day; 

25 

10 




wind up river. 

26 

17 


IS 

25 

Mild and pleasant: light snow 

27 

10 




in evening. 

28 

20 

19 

21 

Bright, calm day. 

211 

25 

20 

11 

Partly clear. 

30 

26 

21 

—5 

Clear and calm 

May 1 

27 

22 

-in 

2 

28 

23 

—6 

Partly overcast a m , p in. 

8 

34 



mild, calm* overcast. 

4 

34 

24 

6 

Lightly overcast, calm. 

5 

33 

2> 

7 

Snowed a little this a m* 

7 

32 

26 

20 

Lightly clouded all day* mild. 

9 

20 

27 

S 

Overcast* snowing a little, 

10 

33 



mild all day* 

11 

42 

2S 

7 

Clear and mild all night* 

13 

26 

• 

29 

3 

Misty, began snowing from 

14 

34 




N. K. 4 p.m 

15 

30 


30 

15 

Snowed 3 in* ; river nearly 

16 

28 




closed. 

17 

35 


Dec. 1 

6 

Lightly overcast. 

18 

33 


2 

7 

Mild day* 

19 

26 


3 

14 

Light overcast, calm all day. 

2t 

29 


4 

14 

Ilazy and calm. 

22 

29 


5 

14 

** *. *■ 

23 


No frost 

• 0 

-1 


21 



7 

0 

Mild and calm. 

Sept. 29 

"22 

Coldest night of season, bright 

8 

1 

Mild, overcast: It. snow p m 



clear day. 

9 

11 

Lightly overcast, mild and 

30 

£0 

Wind N,* bright and clear all 



calm* 



day. 

10 

8 

Partly clouded : snow squalls. 

Oct* 1 

24 

Wind N. 

11 

-7 

Cold all day; wind down 

3 

19 ! 




river* 


/ 
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Date. 

«' 

1? 
=. S, 

3 ! 

Remarks* 

Date, 

gi 

£ B 
■- ® 
d a, 

g | 
H 

liEUAKItS- 

m2* 

a 


1883* 

Q 


Dec* 12 

—11 


Feb. 17 

5 

Overcast j a little snow* 

13 

—28 

Calling N- wind ; not above 

IB 

10 

Mild and calm; snowed 2 in. 



-20-' all day* 



last night. 

14 


0 a. ra** — 16° ; 5 in* fine snow 

19 

7 

Calm. 



ail day* 

20 

—2 

Clear and calm* 

15 

-11 

Snowed about 8 inches* 

21 

— 3 

Clear. 

IS 

6 

Little snow during night : 

22 


10 p.m. *5°. 



growing warmer. 

23 

-1 

Calm and partly clouded* 

17 

21 

Overcast, wind E, 

24 

9 

Cloudy, 

IB 

6 

Overcast* as usual this mild 

25 

-1 

10 a.m** thawing — first thaw of 



weather* 



season - 

19 

-4 


26 

m 

Thawing : clear all day. 

£2 


This evening 33°. 

27 

35 

Thawed all night. 

21 

20 


23 

22 

Dr i ght and warm. 

24 

12 

Mild and pleasant all day. 

March 1 

9 

Clear. 

25 


in a,m 3JO 

2 


Warm dav. 

2d 

23 

Misty* sprinkle of snow, mild 

3 

25 

Wind N.E. 



and calm. 

4 

11 

Bright* dear. 

27 

12 

Clear, mild and pleasant all 

5 

11 

Bright. 



day* 

6 

7 

Clear, 

28 

5 

Clear : 15 in. snow on Tab 1 tan 

7 

15 

Clear* warm day; thawing in 



range* 



shade* 

29 

—10 

Clear and calm* 

It 4‘ >< 

8 

21 

Clear, bright ; strong wind up 

30 

—14 



river. 

31 

—4 

Mild and calm. 

9 

28 

Clear. 

1883. 



10 

18 

Clear and warm. 

J an - 1 

4 

** “ “ 

Jl 

$2 


2 

U 


12 

26 


3 


9 p.m A — 3°. 

13 

26 


4 


8 a.m. P — ll c * 

14 

24 


5 

—16 

Clear; wind N* 

Oct. 13 

.--*** 

Weather mild. 

6 


Clear and calm* 

14 


H H 

7 

-16 

Mild all day: clear. 

15. 



“ overcast* 

8 

n 


16 


Very mild* 

9 

—6 

Overcast, 

17 



Mild and calm* 

10 


8 a iu., a°* 

29 

*-.*.! 

About 12° ; weather moderate ; 

n 

s 



Mttle ice running in river. 

12 

-11 

Mild and calm all day* 

Jfov* I 

5 

Coldest night of season ; much 

13 

-0 




ice in river. 

14 


8 a m*, 5°. 

2 

5 

9 p*m. t 8°. 

15 

6 

Calm. 

2 

4 

30 p.m. , 32°. 

16 

-17 

Clear and c ilin ; cold all day* 

4 

27 

Snowed 1 in* ; mild day. 

17 

—24 


5 

26 

“ 2 41 last night* 

IS 

-IS 

11 “ “ growing milder* 

6 

27 


19 

-8 


7 

16 


20 

2 

Mild and calm. 

8 

10 


21 

17 

Calm all day* 

9 

15 

Snowing lightly a.m*; p.m* 

22 

24 

Lightly overcast, squally. 



dear 

23 

16 

Mild and squally. 

10 

-3 

Lightly overcast* 

24 

10 

M is ty o 1 ve rb c a d ; cal in . 

11 

6 

Mild* hazy* calm. 

2-5 

6 

Calm; lightly overeast- 

12 

..... 

8 a.m., —4° ; clear, calm- 

26 

2 

Lightly overcast and calm* 

13 

—12 

Moderating: calm. 

27 


11 p.m>. 

14 

-3 

Clear and calm. 

28 

0 

Mild and calm. 

15 

10 

Mild and calm. 

29 

10 

partly overcast. 

16 

12 

Clear; wind down river. 

30 

-3 


17 


8 a.m., 27°: river closing fast. 

Feb. 1 


Weather milder. 

18 

25 

Mild and overeast. 

2 


10 p.ui.i — 24 ;i ; clear* 

19 

2IT 


3 


11 p*m M —22°. 

20 

28 

Clear. 

A 


10*30 p.m.* —10°.; clear. 

21 


8 a.m., 21°. 

5 

i3 

Lightly overcast: cold and 

22 

is" 




dear. 

23 

— 7 

Clear ; N* wind* 

6 

-10 

Clear* 

24 

— 16 

it if fit 

7 

—4 


25 

—21 

Clear and calm. 

* i 1 1 4 « 

8 

—3 

Lightly overcast* 

26 

—25 

f J 

—2 

Clear uavd calm. 

27 

—27 

Clear and calm a.m.; p.m* 

10 

—4 

Clear : snowed a little* * 



hazy. * 

11 

12 

Overcast a*m. : strong E. wind, 

28 

-12 

Snowed a little last night ; 



clear and calm p.m- 



clear day. 

12 

0 

Strong If. E. wind ; clear. 

£9 

—ll 


13 

—20 

Clear : N. wind- 

30 

-3 

Mild : overcast all day* 

14 

-23 

Clear and calm. 

Dec* 1 

14 

Snowed and rained a little 

15 

-23 

Lightly overcast and calm* 



to-day* 

1G 

—JO 

“ sprinkling snow. 

2 

31 
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2dl li 


Datjb, 

u 

Bl 

£ c 

S3 

51 

H 

Remarks, 

Date. 

si 

ijj 

■3 s, 
p B 

Remarks, 

1BS3. 

o 


1SS4* 

0 


Dee* 3 

9 

Hazy, calm. 

Feb. 10 

-18 

Clear and calm . 

4 

9 

Mild* 

11 

-18 

5 

1ft 

Mild, 

12 

—17 

« *< 

ft 

-10 

Calm, hazy. mild. 

13 

-15 

II *1 M 

T 



Ha.i»-ii2°i snowed 1 in, hist 

14 

— 9 

[( k( if 



last night. 

15 

—23 

Calm^ 

8 

13 

C ilm and dear. 

16 

-19 

Strong north wind ; clear. 

9 

1ft 

Misty; snowed a little. 

17 

-21 

Strong N.E, wind; It. snow: 

]o 

20 

Wind S. 



overcast. 

n 

20 

C(e>ir and calm. 

18 

—20 

OEoar; X. wind. 

12 

21 

1 Tear. 

19 

—30 

Clear and calm ; coldest night 

13 

7 

Mild all day. 



of winter. 

H 

'2 

Snowed a lirtle all day. 

20 

-25 

Calm. 

15 

...... 

9 iklu.> 22 c ; snowed a.m. ; 

2L 

—25 

Clear and calm; p* in. overcast* 



rain p.m. 

22 

— 5 

Snowed a little. 

10 


9 a.m.. 42 e ; dear: strong S- 

24 

10 

Lightly overcast ; little snow* 



wind. 

21 

49 

Strong S- wind; thawing. 

17 

..... 

9 a m., 31°, 

25 

24 


IS 


9 iuu ■ * 28 ; little snow. 

26 

35 

Rained hard daring night 

in 

14 


27 

,30 

Little hazy. 

20 

IS 


i:3 

12 


21 

H 

Clear and calm* 

29 

10 

Clear, calm. 

n 

—I 

Clear and hazy. 

March 1 

15 

28 


S> a m, t — 1®. 

2 

20 

Olenr. 

24 

111Jt 

9 a.m , — IP- 

i 

20 

Overcast; strong N E- wind 

25 

-17 

Clear and calm. 



all day* 

20 

— 14 


4 

—2 

Clear; N. wind. 

27 

— 9 

Clear* 

5 

-7 


28 

— 26 

. Clear : X. wind. 

6 

-8 


29 

— 30 

• Clear and calm. 

7 

10 


30 

-31 


S 

G 

Clear and calm. 

31 


6 a.m,*— 1°; wind N.E* 

9 

-3 

M “ '* 

188 L 



10 

-4 

K n if 

Ja n. 1 

—0 

Clear and calm. 

Oct* 18 


Ice commenced running in It* 

2 

-10 

Clear* 

19 

12 


3 

— U 

Clear; wind* 

20 


Not much ice running to-day - 

4 

—29 

Hazy all day; 10 pan*, — 0°, 

21 

. . ... 

More 

5 

-9 

Hazy ; 10 p.m., — 2 C ; It. snow. 

22 


Ice running thick : little frost 

6 

-15 




last night; thawed all day. 

7 

-0 


23 


lee running thick ; froze a 

8 

...... 

9 a,in,p r,°* 



little last night : thawing 

0 


“ ■* S c - 



this a, in. 

10 

-♦*... 

,L '* It 0 ; snowed 1 inch* 

24 

...... 

Snowing this evening. 

11 


“ “ 22 e ; hazy, calm. 

26 


Mild; snowing a little; river 

12 

"i i 

Snowed a little hist night. 



almost clear of ice. 

13 

7 


27 


Mild; no ice running. 

14 

20 


2S 

20 

Cloudy: light snow. 

15 

0 

Strong southerly wind : thaw- 

29 

IS 

Overcast ; light snow ; good 

10 

37 



deal of ice running, 



ing. 

30 

12 

Much ice running; mild to-day. 

17 

9 

Clear and calm* 

31 

12 

Dry, mild and clear. 

18 

9 

Ha/.y. calm* 

Nov, 1 

7 

Clear ; coldest night of season 

19 

-10 

' Clear and calm. 



so far. 

20 

0 

Partly overcast. 

2 

14 

Lightly overcast; mild and 

21 

14 

Mild n ml hazy ; a little snow 



pleasant. 

22 

20 

Clc rand calm. 

3 

16 

M ild and pleasant day. 

23 

22 

Mild all day. 

4 

22 

knowing this a-m. 

24 

20 

5 

30 

Snowed 2 in. last night ; thaw - 

25 

2:3 

Snowed about 2 in. last night 



ing this morn. : snow at Thai- 

20 

5 

N*B. wind. 



tatt range nearly 1 ft* deep* 

27 

-17 

Clear and calm. 

ft 

21 

Clear. 

28 

— 2) 

7 

28 


29 

— 21 

Clear ; wind tip river. 

8 

29 


30 

-5 

Thawing all day : 10 p*m., 3G°. 

9 

i.9 


Feb. 1 

-5 

Snowed 4 in, last night ; strong 

10 

30 




N.E. wind* 

11 

32 

Snowing at noon ; turned to 

2 

-19 




rain and sleet 

3 

—21 


12 

38 

Raining. 

4 

—5 


18 

32 

Clear; no ice in river. 

5 

-7 

Clear- 

14 

24 

Clear and calm. 

ft 

» —5 

** and calm. 

15 

14 


7 

—7 

“ strong wind down river. 

16 

IS 

Overcast- 

a 

-15 

*' and calm. 

17 

20 

Misty Find calm ; snowed a 

9 

-'3 

fi “ " 



little in evening. 
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Date* 

£ 

If 

II 

S 3 

« Qi 

£H 

Remarks. 

Date. 

(D 

l| 

s £ 

V 

= a 

m c 

^ S 
H 

1884* 

0 


1885* 

0 

Nov. 18 

32 

Clear . 

Jan* 39 


19 

22 

A little snow during day. 

31 


20 

2 1 

Overcast, calm. 

Feb* J 

19 

21 

11 

Hnzv and calm. 

2 

22 

22 

13 

Mild lh “ 

3 

25 

23 

16 

Clear* 

i 

30 

24 

14 

Hazy and calm. 

b 

11 

2d 

20 

Snowed about 2 in. last night. 

G 

10 

26 

26 

Nearly clear* 

7 

—2 

27 

23 

Hazy. 

8 

—9 

30 

36 

Rained hard all day* 

9 

—15 

Dec* 1 

31 

Clear a. in. ; clouded and rain,' 

10 

—5 



mg p.m. 

11 

19 

2 

. * F* 

8 a.m. T 34 c : 1 pan., raining; 

12 

16 



3 p*m* t cleared- 

13 

13 

3 

30 

Ciea r* 

14 

14 

4 

24 

Snowed about 2 in. this eve- 

15 

20 

fi 

24 

Clear. 

16 


6 

29 

Misty and cloudy ; wind S*W. 

17 

4 

7 


10 a,m*. 42 c , 

18 

— 9 

8 

30 

Clear and calm. 

19 

-16 

9 

21 

Lightly overcast. 

20 

-15 

JO 

21 

Clear. 

21 

-5 

11 

12 

Clear ; wind down river. 

22 

19 

12 

7 

Clear, 

23 

29 

13 

3 

Lightly overcast. 

24 

20 

14 

3 

Clear ; N. wind* 

25 

29 

25 

-15 

Clear; N. wind; below —12° 

26 

27 



a i 1 day. 

27 

12 

1G 

-16 

Clear. 

28 

32 

17 

—4 

Strong easterly wind* 

March 1 

30 

18 

— 8 ; 

Clear ; strong wind down river; 





crossing on ice to-day. 

2 

26 

10 

-12 

Clear: N, wind. 

3 

20 

20 

—In 

4 

10 

2L 

-20 

Strong; N.W. wind n.m. ; 

5 

10 



calm p.m* 

6 

22 

22 

—m 

Little wind. 



23 

—10 

Overcast* 

7 

38 

24 

— 5 

Clear- 

8 

.34 

25 

-15 

9 

16 

26 

—22 

Clear, strong north wind* 

10 

16 

27 

-22 


11 

21 

28 

— :3 

Clear* 

12 

26 

29 

— 20 

Clear and ealm. 

13 

24 

SI 

—14 

t. it it 



31 


Lightly overcast, 

14 

2G 

1SS5. 



15 

34 

-Jan* 1 


Calm and hazy. 

16 

22 

2 

-3 

Lightly overcast- 

17 

12 

S 


Partly clear* 

18 

12 

4 

—6 

Overcast; snowing* 

19 


5 

17 


20 

20 

9 


Mild and calm* 

21 


W 


, Snowed 4 in* last night ; light 

22 

10 



snow to day. 

23 

16 

11 


Clear and colder this morning* 

25 

32 

12 


Kip.])]., — L ■ below zero all 

26 

26 



day* 

30 


13 

—22 




14 

— 3H 

Clear* 

31 

34 

15 

-32 

** N- wind. 

April d 

30 

16 

—32 

“ and calm* 

2 

i3 

17 

—22 

4,4 *> 



18 

—28 

** M ft 

3 


19 

-5 

Hazy; light snow last night- 



20 

3 

Calm* misty. 



21 

10 

Snowed about 3 in, last night ; 

4 




clear and calm. 

5 

35 

22 

—6 

Hazy, calm. 

6 

IS 

Si 

G 

7 

22 

24 

10 

l - ,l 

8 


25 

16 

Rained alt p m. 



28 


Mild- 

9 

:a> 


Remarks* 


# 


Light snow- 
Mild mid calm 

Calm 

Lightly overcast. 
Overcast, calm. 

Cloudy ; E. wind. 
Clear and calm* 


Calm and oyercasd- 
** misty. 

Clear and culm. 

Hazy 

,+ '* H It* snow in eve. 

Clear 

10 p.in., 15°* 

Clear and windy* 

11 “ calm* 

ii <i t> 

0 veriest* 

Thawing in shade at noon. 
Heavy thaw' all day* 

Clear and calm. 

Clear ; thawing all day* 

Wind N.E. 

Sleet this p,m. . 

Clear ; maximum temp. 40 fl m 
shade. 

Clear and ealm* 

Clear all day* 

Clear and calm. 

Lightly overcast : el earing. 
Overcast, calm; snowing at 
2 p.m* 

Raining hard* 

Overcast, calm* 

Murky* ealm. 

Snowed a little this evening. 
Clear: strong BAY* wind* 
Snowing all day. 

8 in. snow fell yesterday j last 
night clear and calm. 

Clear* 

Clear; heavy thaw* 

Clear and calm. 


r+ « ii 

10 p m., 28*. 
Clear and calm* 


No frost last night : cloudy ; 

strong wind up river* 

Clear; wind up river. 

Warm ; S. wind all day. 
Overcast in morning; rain- 
ing p.m* . t - 

Rained and snowed most ot 
night : 2 in* went oil this 
p.m. ; bright. 

Frost last night* 

Clear, 

Cloudy. * 

No frost last nighr : strong 
S.W, wind. 
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Date- 

aS 

2 — 

£ g 

■sg. 

g§ 

~"h 

REMAIUtSv 

Date. 

a £ 

S E 
eg 

g 

H 

Kemahiv*. 

m\ 

D 


18SG. 

0 


April 10 

28 

Clear : strong wind up river. 

Jan. 2 

18 

Snowed 2 in. 

U 

31 


3 

—2 

WindN.E, 

12 

31 

High wind*. 

4 

-9 

Snowed £ in. 

n 

36 

Little wind : some snow 

5 

“26 

Clear. 



S(|ualk. 

6 

—32 

Clouded up p.m, ; snowed 2 in. 

14 


Not much wind to-day. 

7 

-\o 

Clear* 

15 

25 


8 

—6 

Calm . 

16 

16 


U 

4 

Clear. 

17 

10 


lu 

6 

Overcast : snowed a little in 

IS 


Hard frost. 



evening. 

10 


No frost hist night. 

11 

16 

Snowed about. 2 in. 

^0 

27 


12 

20 

Snowed 1 in. ; calm and clear- 

28 

2S 


13 

—6 

Clear and calm. 

Xov. 4 

20 


14 

-17 

14 i. 14 

7 

26 

Strong $.13. wind. 

15 


Sa.ia. T — 10* ; clear; wind ST, W. 

S 

22 

Fi rs t ice tu n n i n g i » ri vc 1 % 

18 

“14 


9 

5 

Clear: good ileal of lev running. 

17 

...... 

8 a m., 20* ; clear. 

10 

20 

Ca 1 111 . 

18 

—8 

Very dear. 

11 

22 

1 ■ al tn : sp itt i n g sno w ; cloud y. 

19 

-14 

X.E. wind all day ; clear. 

12 

IS 

Calm and clear. 

20 

—23 

Very clear ; N. wind. 

13 

14 

Clear ; snowed a little last 

21 

—26 

C3 car. 



night. 

22 

-30 

Clear and ealrn. 

14 

19 

A lit Ufa ice running. 

23 


9 3i. m., 14'. 

15 

'>2 

C?i ] in. 

24 

—16 

Blew a gale all night. 

16 

18 

Overcast, calm. 

25 | 

—31 


17 

22 

14 1. 

26 

-36 

Hazy. 

IS 

16 

Calm : snowing a little. 

27 

-22 

** 

19 

14 1 

Clear, 

28 

— 6 


-20 

12 


29 

—10 

Snowed 2 in. 

21 

7 

Cfciir. 

30 

—12 

Clear, 

22 

6 

Clear; river open yet: very 

31 

— 0 

Clear and calm. 



little ice rum dug. 

Peb, 1 

—10 


23 

15 

! I silty, calm. 

2 

2 

Overcast : a little snow. 

24 

21 

Itiver entirely free of ice; hazy. 

-3 

0 

Snowed about 4 in. 

2> 

12 

i l;i zy. 

4 

-2 

" a little. 

26 

10 

Hazy p,m. clear. 

5 


** 2 in 

27 

12 

Clear and calm. 

6 

34 

Rained all night; snoiv in eve. 

28 

10 

Hazy and calm. 

7 

22 

Clear. 

24 

M 

Snowing 9a.m. . p,m. thawing. 

8 

18 

misty. 

30 

28 

9 in, snow fell during night. 

9 

20 

Blowing a gale : snowed 6 in, : 

Dee. 1 

7 

Clear, calm. 



drifting badly. 

2 

—2 


10 

—2 

CIcjii : evening snowing. 

5 


Snow ing a little. 

11 


8 rom., 12 7 ; snowed a little: 

6 

22 

Cloudy, 



clear. 

7 

20 

Overcast, 

12 

—2 

Lightly overcast. 

8 

12 

Clear. 

13 

-10 


9 

—8 

Clear and calm. 

14 

-10 

Clear and calm. 

10 

—18 


15 

-2 

Snowed 2 in. ; rained a little 

11 

0 

Snowed a little. 



p.m. 

12 

8 

Hiiay, calm all day; snowed 

16 


9 u.m , 2£T ; max., 12°; much 



little in evening. 



rain. 

13 

10 

Snowed 5 in. Iaat night. 

17 

34 

Strong S,W, wind ; much rain 

14 

20 


IB 


8 a. 11 . . 36 c ; ruining hard most 

15 

14 

Hazy, calm. 



of night and to-day. 

16 

12 

Clear. 

19 


8 a.m,, 38°, 

17 

3 

Clear and calm. 

20 

38 

Max.. U ; cloud y a nd r&i n i ng- 

18 

3 

21 

M 

Rained nearly all night j dear 

19 

-6 

Clear, 



to-day- 

20 

—10 

Clear: snvereloaing from edge?. 

22 

27 

Overcast; snowed a little. 

21 

-16 


26 


10 imu.- 9° ; very dear. 

22 

4 

Clear and calm. 

27 

0 

Clear and calm. 

£3 

-4 

1 4 , 41 

28 

0 


24 


, 8 tt.m., — l rj . 

March 1 

8 

Clear. 

25 

0 

I 

2 

IS 

Overcast ; p.m, snowing. 

26 

10 

Thawing; raining in evening. 

3 

28 

Cloudy- 

27 

36 


4 

20 

Overcast. 

28 

28 

Cloudy. 

5 

14 

1 lazy and calm t eve. clear 

29 

13 

Cloudy ; snowed 1 in. ; windup 

6 

8 

Clear. 



R. ; wind down P. in eve. 

7 


10 p,m, t 32°- 

30 

— 6 

Clear (7) ; snowing a little all 

8 

IS 

Oloudy and calm. 



day. 

1ft 

24 

Thawing all day. 

31 

—13 

Clear. 

11 

30 

Clear. 

im 



12 

30 

Cloudy most of day. 

Jan. 1 

—4 

Snowed 2 in.; strong wind up R. 

13 

24 



tukon district and British Columbia, 
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I) ATE. 

if 

■E* 0 
.= =. 

H 

Rem a res. 

Date, 

Minimum 

Temperature, 

Remarks. 

m 

0 


1836* 

0 


Mar. 14 

30 

Heavy thaw. 

April 0 

IS 


15 

27 

Wind N-E*; snowed 1 in- 

7 : 

20 


16 

4 

Clear; wind N.lL 

$ 

30 


17 

-4 


y 

31 

Clear, 

IS 

10 


10 

30 


19 

12 


n 


No frost. 

20 

10 


32 

27 


23 

8 

Cloudy most of day. 

13 

28 

Clear, 

24 

12 


14 


No frost. 

£5 

18 

Clear ; freezing; in shade. 

15 

20 

Clear. 

2G 

20 

Stron g N , W * w i nd ; thawi ng . 

16 

30 

Clear; clouded up in evening. 

27 

26 

Wind up rive r : thawing. 

17 

fM 

No frost. 

if i ■ 

29 


No frost ; cloudy. 

14 


30 

28 

Calm, 

20 


Frost last- night. 

31 

28 


21 


No frost last, night. 

April 1 

30 

Overcast. 

22 

.... 

Finished ploughing. 

2 


No frost ; overcast and foggy. 

23 


Pack -train olf to range* 

3 


No frost. 

24 


Canoes arrived to-day. 

5 

£0 






(3) OBSERVATIONS AT LAKETON, PEASE LAKE, ILC, DURING PORTIONS OF THE YEARS 
187S TO 1882, BY MIL X OLE ART HUH 


Date. 

0 
| P 
St 
’§ a 

H 

Remarks. 

Date 

<£ 

a=- 

3 *-► 

Sc 

a 

Remarks. 


e ! 

£ c 



s fj 

Ac 



H_ 




H 



1878, 

o 



1S7S. 

0 



Nov. 1 

0 

say. 

Mild and cloudy. 

Dee. 4 

12 

NAY. 

Bright and clear. 

2 

0 

MV. 

Mild and clear. 

5 

0 

NAV, 

Cloudy. 

3 

IS 

SAY. 

Ruining. 

6 

0- 

NAY. 


4 

22 

X.W, 

Heavy snowfall. 

7 

12 

S, 

Lake frozen in front 

5 

U 

$. 

Mild and dear. 

8 

3 

ft. 

6 

0 

8, 

Mild and cloudy. 




of town. 

7 

20 

8, 

Mdd; sunshine, 

■ 4 §* 

9 

1 

NAY, 

Bl ight and clear ; 

8 

14 

8. 




skating on ice. 

9 

0 


Rain in afternoon. 

10 

—3 

NAY. 

First, arrival from 

10 

0 

g. 

Heavy snowfall at 




Mel) Hues and Thi- 




night. 




bet! Cr. on ice. 

11 

14 

NAY. 

Bright and clear. 

11 

12 

SAY. 

First arrival from 

12 

10 

X.W. 




head of lake on ice* 

13 

ID 

NAY, 

t< tt a 

12 

16 

SAY, 

Cloudy. 

14 

12 

NAY. 

Cloudy, stormy after- 

13 

IS 

aw. 

Heavy snow p*ua. 




noon. 

14 

20 

SAY. 

“ " last nighi. 

15 

16 

NAY. 

Bright and clear* 
Light snowfall. 

15 

4 

W. 

Bright and clear. 

1G 

14 

NAV, 

16 

—4 

NAY. 

Snow* 

17 

IS 

NAY. 

17 

) 

NAY, 

Bright and clear* 

IS 

IS 

SAY. j 
strong. ) 

8, 

Drifting all day. 

18 

19 

14 

21 

SAY. 

s. 

i 'Joudy. 

Very mild, bright and 

19 

0 

Cloudy; mild in p.m* 




dear. 

m 

0 

s. 

Snowing. 

20 

20 

s* 

Heavy _ thaw; lake 

21 

20 

g. 

Cloudy, 

21 


w. 

open in places. 

£2 

la 

NAY. 

Snowing. 

12 

Cloudy* 

23 

ID 

NAY, 

Cloudy. 

22 

6 

M . 

Bright ii nd clear. 

24 

20 

SAY. 

Heavy Snowfall- 

23 

—2 

NAY. 

25 

10 

s,w. 

SAY. 

Mild, cloudy. 

24 

—4 

NAV. 


26 

18 

M H 

25 

-8 

NAV. 

if f> 

27 

8 

\Y, 

Cloudy. 

20 

—4 

NAV* 

a it a 

ii if ft 

28 

29 

10 

10 

W. 

W. 

Bright and clear. 

27 

28 

-6 

—7 

NAV. 

SAV. 

SO 

12 

AY. 

if if if 

29 

—4 

s,w. 

a if ti 

■ 1 

12 

SAY, 

Snowing p,ra. 

30 

-8 

NAV. 

tt ft ii 

2 

20 

SAY. 

Mill ,bngnt an d d g ar: 

31 

—10 

NAV. 

it *t ic 



heavy snow at night* 

1373, 





10 

SAY, 

Bright and clear. 

Jan. 1 

—4 

NAY, 

ft ft ft 
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Date. 

fij 

= 1 
■g a 

■ - 

s i 

c - 

o 

Remarks. 

Date. 

6 

l! 

B t 

o 

.= a 
S 1 

J-g 

IS 


H 




H 


1879, 

<5 



1879. 

o 


Jan. 2 

—1 

sdv 

Bright and clear. 

Mar. 13 

—21) 

N. 

3 

4 

s.w. 

14 

1 

x.w 

4 

li 

S.VV. 

Bright and clear; light 

1-5 

—9 

X. 

5 

10 

s.w. 

snow last night. 
Bright and dear* 

1G 

17 

-19 

2 

X. 

A, 

6 

f> 

s.w. 

18 

—4 

X. 

7 

0 

s.w. 

Snowing, 

19 

2 

s. 

$ 

s 

s. \v. 

20 

10 

A. 

y 


s.w 

Bright find clear. 

21 

2 

10 

-20 

X, 

n 

10 

N.YV ’ 

13 

—32 

X* 


23 

'? 

N.W- 

12 

—30 

s. 

S n 0 w i ng; a 1 n oon , —12V 

21 

0 

A 

13 


s. 

Bright and dear. 

25 

IS 

X.UV 

Hi 

-22 


Snowing; at neon, — £°, i 

26 

22 

X 

15 

G 

S' 

Cloudy. 

27 

22 

K. 

16 

0 

s. 

Bright and clear. 

28 

24 


17 

1 


29 


13 

2 

s. 

Snowing; very stormy. 

30 

14 


19 

— 5 

V. 

Bright and dear* 

31 

1 


20 

— 4 

s. 

1* u n 

* 

* 

* 

21 

— 6 

s. 

A. 

Cloudy; dormyp.m. 

Xov.lS 

2 

N, 

22 

—8 

Stormy all day. 



23 

—2 

A, 

Strong dri fling. 

19 

4 

X. 

24 

-18 

X. 

Bright and dear. 

20 

12 

X, 

25 

-24 

S* 

21 

14 

X. 

2d 

—20 


Cloudy. 


27 

-2 

S. 

Bright and clear. 

22 

4 

X* 

23 

1.0 

s, 

Cloudy, 

2S 

14 

s. 

29 

12 

8. 

Bright and clear. 

24 

12 

8. 

31 

12 

S. 

Bright and dear; Enow 






last night. 

25 

3 

XX 

Feb. 1 

16 

s. 

Bright and dear. 



2 

-11 

X, 

26 

12 

S. 

3 

-11 

S* 

■i if ff 

Storming. 



4 

Ei 

s* 

27 

14 


5 

16 

S, 

S torm \ tj g ; heavy s i low 

28 

—12 

X. 



X. 

last night. 

29 

—20 

N. 

3 

10 

Bright and clear. 

30 

—28 

X. 

7 

— f> 

X. 

,* ,f <■ 

Dec. 1 

—30 

X. 

3 

-27 

X. 

ii o ** 

2 

—22 

X* 

9 

—29 

s* 

n <i a 

3 

-21 

XV 

10 

—IS 

X. 

tt if ii 

4 

-10 

X . 

11 

-2'J 

& 

a if n 

5 

-10 

X 

12 

—26 

S'* 

tt tt it 

6 

-10 

XV 

13 

—24 

s. 

s. 

n- 1 1 ii 

7 

-33 

N. 

14 

-23 

(< n u 

8 

-31 

X. 

15 

— 2tJ 

s, 

u H ii 




13 

— 10 

X. 

if «i ii 

9 

-31 

X, 

17 

—19 

A* 

n rt ff 



13 

—17 

X. 

Stormy* 

10 

-30 

X. 

19 

—20 

X* 

Bright and clear* 


29 

— 1-5 

X. 

Stormy, drifting. 

11 

—22 

X'. 

21 

-25 

X. 

Bright and dear. 



22 

—26 

X* 

12 

-14 

N. 

23 

-1G 

X. 

Stormy* drifting. 



24 

—24 

X. 

Bright and dear. 

13 

-24 

XV 

25 

— 30 

X* 




26 

—10 

X. 

Snow last night. 

Heavy storm, snowing, 
drifting. 

14 

-12 

XV 

27 

—10 

X* 

15 

— 4 

X- 

2S 

— s 

N. 

Snowing and drifting. 




Mas, 3 

—0 

X* 

Heavy w ind, drifting. 

10 

— 28 

XV 

2 

4 

X* 

Storming* 



3 

0 

X, 

17 

-37 

s. 

4 

—12 

X. 

Bright and dear. 

18 

—28 

N. 

5 

—23 

X. 

19 

■ — 3^ 

XV 

6 

-12 

K* 

Cloudy* drifting. 

20 

—22 

XV 

7 

r> 

N, 

Bright and dear. 

£1 

— 28 

N. 

3 

-6 

A. 

** fi >f 

22 

— 32 

N. 

9 

-4 

X* 

Bright and clear : strong 

23 

-22 

X. 




wind. 

24 

10 

XV 

10 

-18 

X. 

Bright and clear. 

25 

8 

X, 

u 

—16 

S.E. 

26 

— 13 

N. 

12 

— 20 

K, 

1 1 ii tt 

27 

—42 

9. 


Remarks. 


Bright and clear. 
Stormy. 

Bright and dear. 

>f M *( 

it tl (I 


it it U 

f* <1 M 

il II li 

It II {t 

Storming* 

Very mild. 

Strong wind. 

Snowing. 


Bright and clear. 


Snowing and drifting all 
d iy. 

drifting, cloudy. 

Light snowfall* 

Cloudy; dear towards 
evening. 

Cloudy. 


Cloudy; north wind in 
evening. 

Mild : lake partially 

frozen over. 

Light snow; lake frozen 
over. 

Cloudy ; light snow. 

Bright and dear* 

■ > u *< 


Cloudy; strong wind, 
Storming* 


Cloudy. 

Bright and clear* 

Cloudy. 

Bright and dear. 

Bright and dear; high 
wind* 

Cloudy and storming ; 
strong wind* 

Cloudy and storming ; 
strong wind* 

Cloudy and storming ; 
strong wind. 

Cloudy and storming ; 
strong wind. 

Cloudy and storming ; 
strong wind. 

Cloudy and storming; 
strong wind* 

Cloudy and storming : 
strong wind. 

Bright and clear; strong 


V1UUIIJ. 

Bright and clear. 

Cloudy. 

Bright and clear. 

it it ii 

if it it 

Clou d y : 1 1 gh t sno wstorm* 
Bright and dear* 

a i« ii 
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at 

c * 


1 

S 3 

Si 


Bate, 

s| 
■2 ® 


Remarks. 

Date. 

ac 

— 


Remarks. 


<y 

tu 

G o 



2 & 

Sg 

“v- 

Q O 

• 


H 




£h 



1S79. 

o 



1880, 

0 



Dec. 28 

— 38 

N. 

Bright and clear. 

Mar. 2 

—39 

N- 

Bright and dear; 1 p.m.* 

29 

—11 

N 

Cloudy. 




— 2 °* 

30 

-3 

N. 

3 

—34 

N- 

iSlrong wind ; bright and 

31 


N- 

Snowing ami drifting. 




dear; 4 p.m:, — K c '. 

1880, 



Bright and dear. 

4 

—32 

N- 

Strong wind; bright and 

Jan* l 

-18 

N. 




dear ; 4 p.m., 12°. 

2 

-27 

N. 

* * M 11 

5 1 

-31 

N. 

Bl ight and dear : 4 p.m.* 

3 

—33 

N. 

Cloudy, drifting* 




- 10 ". 

4 

-’22 

JSI. 

Bright and clear : at noon 

6 

— 14 

N- 

Bright and clear; 4 p.m.* 

5 

-29 

N- 




— J 2 °. 




—30°, 

7 

-22 

N. 

Bright and dear : 4 p.m.* 

6 

-45 

N- 

Briglat and Clear. 




flQ 

7 

-43 

N. 

Cloudy. 

8 

— 12 

S. 

Storming all day ; 30° 

8 


TC. 

Bright and clear* 




above zero* 

9 

— 45 

N- 

*■ *■ 

9 

14 

S. 

Cloudy ; strong wind last 

10 

11 

-44 

-45 

AN 

N* 

+ i ff M 

30 

8 

N. 

night. 

Bright and clear ; strong 

12 

—44 

N* 

** 11 *t 




wind* 

13 

—40 

N. 

fi B ** 

11 

Nov, 11 

-27 


Bright and clear. 

14 

—30 

N. 

l( 4t {4 



Mild : light snowfall. 

15 

—28 

Ts T . 

Storming and drifting. 

2 

u r B fc . fc 

N.W, 

lb 

-25 

N. 

3 


2 J.W. 

Mild. 

17 

-41 

N* 

Bright and clear. 

4 


S* 

Very mild ; raining. 

18 

- 2 b 

N 

Cloudy. 

5 

. . » - r + 

a 

Very mild ; heavy rain* 

19 

—10 

8* 

S* 

Cloudy ; light wind* 

6 


s. 

Heavy fall of snow* 

20 

S 

Bright and clear. 

7 


S* 

Very mild. 

21 

4 

S. 

€ 1 oud y ; light an ow in 

8 

12 

N. 

N. 

Mild, cloudy. 




p.m. 

9 1 

0 

22 

0 

& 

Bright, and clears heavy 

10 

n 

N. 

if if 

Mild ; raining in evening* 




S* gale last night. 

11 

12 

N- 

£3 

-12 

a 

Bright and clear* 

12 


s* ■ 

Mild ; rain. 

21 

-10 

n. 

13 


S. 

Mild. 

25 

-4ft] 

N* 

u ■* " 

14 



Mild ; summer weather. 

20 

—40 

N. 

i( a ** 

15 

26 

n; 

Frosty, beautiful morning 

27 

—43 

N. 

s. 

u, if it 

16 

14 

N. 

Cloudy ; fine weather. 

23 

-14 

Light snow ; 8 a.m,* 0 a . 

17 

14 

N- 

Clear and bright. 

29 

—4 

s. 

Cloudy * 

IK 

14 

N. 

». n » 

Cloudy : light snowfall* 

30 

12 

s* 

19 

8 

N- 

3! 

14 

s. 

Bright and clear : light 

20 

11 

N. 

Feb. 1 

10 

& 

21 

22 

S* 

Cloudy. 



snow last night. 

22 

18 

M- 

Cloudy and mild* 

2 

10 

s. 

Cloudy, 

23 

13 

N\ 

3 

24 

s* 

Very soft. 

24 

7 

S. 

Cloudy and mild ; snow- 

4 

U 


Very soft; atnoon r 12 c * 



s. 

ing in evening. 

5 

4 

a 

Very soft. 

25 

15 

0 

-14 

N* 

Bright and clear. 

1 + h >( 

26 

13 

S. 

Cloudy. 

7 

—22 


27 

15 

S. 

Bright and dear, j 

8 

8 

S. 

Cloudy. 

28 

10 

s. 

Cloudy; lake partially 

9 

2 


Bright and clear* 




frozen* 

10 

—16 


29 

IK 

s. 

High winds ; ice broken 

11 

— 12 






up. 

32 

0 

N. 

8 . 

Cloudy ; S. wind p.m. 

30 

21 

N* 

Strong wind. _ , _ 

13 

—12 

Cloudy. 

Dec. 1 

4 

N. 

Bright and clear ; high 

14 

—14 

N. 

Bright and clear* 




wind. t „ 

15 

—14 

N* 

2 

-14 

N- 

Cloudy : lake partially 

10 

—38 

N. 





frozen. 

17 

—12 

N. 

Cloudy; light snowfall* 

3 

-15 

N. 

Cloudy : light enow ; lake 

18 

-12 

N. 

Bright and clear. 




frozen over. 

19 



Heavy snowstorm. 

4 

—Q 

N. 

Cloudy ; high wind- 

20 

12 

8 * 

Storming all day; heavy 

5 

—10 

AL 

Bright and clear; crossed 




snows last night. 




lake on ice. 

21 

12 

S. 

Heavy snowstorm last 

a 

—20 

N* 

Bright and clear; strong 




night. 




wind. 

22 

18 


7 

-19 

N. 

Cloudy ; strong wind* 

23 



Bright and. clear* 

8 

-14 

N- 

Cl oudy ; d ri ft 1 ng ; 1 ight. 

24 







snow. 

25 



Bright and clear ; high 
wind. 

9 

—13 

N. 

s 

Storming and drifting* 




10 

—2 

26 

—42 

N. 

Bright and dear. 

11 

12 

s* 

Light snow* 

27 

—10 

N. 

1 Cloudy* mild. 

12 

1 6 

a 

28 

4 

a 

Light wind. 

13 

14 

4 

&. 


29 

0 

K. 

i Bright and dear. 

15 

s. 


Mar. 1 

-34 

N. 

I Bright and clear: 4 p.m,* 

15 

— 8 

N. 

Cloudy ; drifting. 

| > 5 

16 

—14 

N* 
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25t B 



6 

11 

o*g 



6 

as 

|l 

Date. 

= 2 
S3 

■S& 

El 

h 

fto 

Remakes. 

Date. 

II 

= A 

^ jy 

Qo 


H 




_ H 


i m 

Q 



1881. 

Q 

X. 

Dec. 17 

—15 

N. 

Bright and clear. 

Feb. 19 ■ 

-1 

18 

—12 

1\L 

Bright and dear: south 

29 

—29 

X> 




wind p.m. 

19 

-11 

N. 

Bright and clear ; 8 p,m,. 

21 

—37 

X. 



—20°. 

32 

— 37 

K- 

2U 

-23 

N- 

Bright and clear. 

23 

—4 

N. 

21 

—IS 

N. 

24 

—15 

H. 

22 

—21 

fcf. 

If 44 If 

25 

-37 

X. 

23 

-21 

X. 

Cloudy. 

26 

— 38 

X, 

24 

—13 

N. 

Bright and dear. 

27 


x. 

25 

-14 

N. 

N- 

28 

-6 

K- 

26 

-21 

Bright and clear ; very 

Mar, 1 

-5 

N. 




heavy wind- 

2 

0 

s. 

27 

— 21 

N. 

Bright and clear ; very 

3 

6 

s. 




heavy wind. 

4 

6 

s. 

28 

-22 

N- 

Bright and clear ; very 

5 

4 

s. 




heavy wind. 

6 

16 

s. 

29 

-16 

N- 

Cloudy. 

7 

4 

X. 

aoj 

-10 

N , 

TE right and clear. 

8 

2 

N. 

ai 

0 

S. 

Light snowfall. 

9 

2 

N. 

1881. 
Jan, 1 

14 

s. 

19 

11 

0 

S' 


2 

10 

s. 


3 

s . 

3 

14 

s. 

Light snowfall. 

12 

6 

N- 

4 

4 

s 

13 

—18 

s , 

5 

5 

X. 

Light snowfall ; cloudy. 

14 

18 

N, 

6 

6 

N. 

15 

17 

s. 

7 

4 

s. 

a 

15 

12 

x. 

8 

9 

s. 

Bright and clear. 

17 

7 

X. 

9 

4 

s. 

Cloudy; snowfall last 

18 

6 

N. 




night. 

19 

12 

S' 

10 

-2 

N. 

Windy ; drifting. 

20 

£4 

S' 

11 

-17 

IN\ 

Bright and clear. 

21 

24 

S' 

12 

-24 

X. 

Bright and clear ; 5 p.m., 

22 

20 

S' 




—25°, 

23 

—2 

S' 

13 

— 29 

N - 

Cloudy. 

24 

8 

s 

14 

-28 

X, 

Bright and clear. 

25 

—6 

s. 

15 

—20 

s. 

Cloudy; noon* 0°. 

26 

0 

s. 

16 

2 

S. 

Cloudy. 

27 

above 

[s. 

17 

2 

.8. 

Bright and clear. 

aero. 

18 

2 

s. 

28 

** 

s * 

19 

15 

s. 

Cloudy ; light snow. 

29 


X. 

20 

2 

S' 

Cloudy, 

if 

21 

111 

s. 

Bright and clear. 

30 


X. 

22 

20 

S- 

< londy. 

ii 

n 

24 

10 

0 

S- 

s. 

Bright and clear. 

81 

May 25 


X. 

25 

-20 

N, 

i ■ 44 If 

30 




:m 

-17 

8, 

Cloudy. 

June 4 



27 

—1 

N. 

Bright and clear. 




28 

-28 

X. 




29 

-39 

K, 

4l f* *< 

Sep. 27 



30 

-34 

—10 

S. 

X, 

Cloudy. 

Cloudy E light snow ; drift- 

Oct, 6 

21 



31 



22 



Feb. 1 

—2 

N. 

X. 

81 n o w i n g and d rif ti ng. 
! Cloudy. 

21 



2 

—22 

26 

' 2fi' 


3 

-14 

X. 

Snowing and drifting : 

Xov. 1 

' sV ' 




heavy storm. 

2 

26 

s. 

4 

—19 

K. 

Bright and clear, 

>. .4 n 

3 

31 

s. 

5 

-14 

N. 

4 

25 

X. 

6 

—10 

N. 

S 

i4 it tt 

5 

25 

X, 

7 

-14 

It 44 14 

6 

23 

s. 

8 

-IS 

N- 

“ “ * ! 

7 

23 

s- 

9 

—12 

N. 

44 ff ff 

i * 

k9 

s. 

10 

—12 

N. 

If it £1 

6 

m 

g. 

11 

—11 

N- 

Cloudy. 

10 

23 

s. 

12 

—0 

N 

Cloudy : clear p.m. 

11 

IS 

s. 

13 


N. 

Bright and clear ; windy. 




14 

—30 

N. 

Bright and clear. 

12 

8 

N. 

15 

—25 

s. 

Cloudy. 

13 

3 

x. 

10 

4 

S 

i luudy and light snow. 

14 

—5 

X. 

17 

4 

s. 

Lbht snow. 

15 

-15 

N. 

18 

I 6 

X. 

1 Light snow ; drifting. 

11 16 

—20 

x. 


Remakes, 


Heavy snow-storm ; drift- 
ing. 

Bright and dear. 

Cloudy ; drifting. 

Heavy snowfall. 

Bright and el ear. 

II (I 41 

Cloudy, 

Cloudy and drifting. 
Bright and clear. 

14 ft 

Cloudy; light snow. 
Cloudy, 

Cloudy : snowfall p.m. 
Cloudy. 

Cloudy ; snow storm p.m. 
Cloudy ; high wind. 
Bright, and calm ; light 
snow in evening. 

Light snow. 

Cloudy. 

Cloudy ; light snow. 
Cloudy. 

f« 

Snow-storm ; drifting. 
Cloudy. 

Light snow ; heavy thaw. 
Spring weather. 


Bright and dear, 

44 (4 fi 

Cloudy ; light snow. 
Snow-storm l drifting ; 
strong wind. 

Snowstorm ; drifting ; 

strong wind. 

Rain iti evening. 

Creek commenced to rise. 
Highest water. 

First trip of steamer to 
Thibert Creek. 

Very cold, wet tuminer* 
Snowfall in evening. 
Light snowfall. 

Rain. 

Very mild. 

Light snow. 

Heavy rain last night. 
Snow nil gone. 

Very li^bt snow. 

(f *4 I* 


|f If 14 

Strong wind. 

Heavy snow ; storming 
all day. 

Heavy winds. 

Heavy winds; drifting. 
Bright and dear. 

Cloudy ; at noon, —4°, 


17 
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Date. 

is 
II 
s g 

E-I 

§T3 

5 = 

Remarks. 

Date* 

Minimum 

Temperature. 

!l 

is 

■~<w 

ft o 

i 

Remarks. 

im. 

o 



1882. 

a 



Nov .17 

-4 

N- 

Lake partially frozen 

Jan. 18 

7 

s. 

Cloudy ; snowfall. 




over. 

19 

20 

s. 

C’ondy , snowfall ; rain 

IS 

20 

R- 

Heavy snowfall* 




in evening. 

19 

32 

N- 


20 

—11 

N. 

Cloudy : snowfall* 

20 

2J 

a. 

Light snow. 

21 

— 13 

N. 

Cloudy* 

21 

6 

N- 

Bright and clear* 

22 

— 17 

N. 

Bright and clear. 

22 

3 


Like frozen opp* town* 

23 

—2) 

s. 

23 

19 

s. 


24 

-13 

N* 

Drifting. 

24 

23 

s. 

At noon, 34*. 

25 

—16 

N- 

Bright and clear. 

2 

26 

s. 

At noon, 38° ; min. 

29 

—47 

N. 

*i ** £« 

26 

34 

s. 

Raining. 

27 

-47 

S. 

Cloudy, 

27 

13 

$* 

Bright and clear; Indian 

28 

-29 

s. 





crossed ice. 

24 

15 

S. 

Strong wind. 

28 

13 

s 

Snowstorm* 

30 

19 

s. 


29 

18 

N 

Bright and clear. 

31 

5 

8- 

S rong wind ; drifting. 

39 

2 

N. 

C oudy : lake nearly all 

Peb. 1 

3 

s. 

Bright and clear* 




frozen. 

2 

—1 

Si 

** “ *■ 

Dee. 1 

16 

s. 

loo broken up between 

3 

6 

s. 

Cloudy* 




town and Thibert Cr, 

4 

6 

s 

Bri ht and clear. 

2 

13 

s. 

Strong wind. 

5 

— 4 

s. 

Drifting. 

3 

3 

s. 

Cloudy. 

6 

-3 

$. 

4 

3 

S- 

Brig ut and clear. 

7 

—U 

N*W 

Very heavy drifting and 

5 

9 

S- 

Light anew tall. 




snowing. 

6 

1 

s 

Bright and clear* 

8 

-n 

N. 

Dnfti ng. 

7 

5 

s. 

Heavy log in morn. ; p*m. 

9 

—25 

N. 

Bright and clear* 




clear. 

10 

—20 

N, 

Cloudy; drifting. 

8 

—9 

S- 

Heavy fog in morn. ; p.ru. 

11 

-42 

IN . 

Cloudy. 




clear. 

12 

-29 

N- 

Light sr.ow* 

9 

— 9 

J s. 

Light snow, drifting. 

13 

— 19 

N 

Heavy snow* drifting* 

10 

— 14 

1 s. 

Bright and clear. 

14 

—14 

N. 

Storm, 

11 

— 2i 

s. 

15 

-41 

N- 

Bright and clear. 

12 

-41 

s 

s* -4 » 

16 

—52 

N. 

** fi *r 

13 


N 

44 4 c U 

17 

—2ft 

S. 

<1 14 (4 

14 

-20 

N. 

Cloudy. 

18 

—21 

S. 

Cloudy; wea t he r changed * 

15 

—29 

N, 

Light snowfall. 

19 

-11 

s. 

Strong wind. 

10 

—15 


Light snowfall ; drifting. 

20 

1 

S- 

Cloudy, 

17 

7 

S* 

Bright and clear* 

21 

28 

B. 

Cloudy ; strong wind. 

18 

5 

s. 

li + i 

22 

12 

S- 

Cloudy < 

19 

22 

s* 

Heavy wind ; drifslng ; 

23 

-26 

N, 

Bright, and clear. 




heavy snow-storm* 

24 

—14 

N* 

Cloudy. 

20 

8 

s. 

Bright and clear. 

25 

— 3 

N, 

21 

■ — 7 

N, 

Cloudy* 

£6 

— n 

N’ 

Very strong wind ; drift- 

22 

-6 

N. 

Bright and clear. 




ing. 

23 

-3 

N. 

Cloudy. 

27 

—15 

N- 

Heavy wind ; drifting* 

24 

10 

\\ 


28 

-ft 

N. 

Cloudy. 

2-5 

2i 

s. 


Mar. 1 


N. 

Storming. 

20 

23 

S- 


2 

—26 

N. 

Bright and clear. 

27 

— s 

N. 

53 

n 

g 

I 

a. 

cs 

p 

3 

-31 

Ni 

28 

—10 

N. 

+ 1 l-ft *4 

4 

^3' 

N. 

a " ** 

29 

—5 

N. 

44 14 If 

5 

—25 

S< 

Cloudy, 

30 

-10 

N 

Cloudy. 

6 

4 

s* 

Bright and clear. 

31 

—10 

N* 

Heavy ^now-storm; drift- 

7 

9 


Very fine. 




iug. 

8 

13 

S 

H *4 

IPS2* 




9 

-18 

s. 

Bright and clear. 

Jan. 1 

— 15 

N. 

Cloudy* 

10 

—H 


Very fine. 

2 

—23 

N. 

Bright and clear* 

11 

0 

, s. 

Rain in evening* 

3 

—14 

N. 

12 ; 

15 

N- 

Cold wind. 

4 

—17 

N- 

(4 14 a 

13 

2 

: N 


5 

—20 

N> 

Cloudy* 

14 

-3 

i N* 

Bright and clear. 

6 

—11 

s. 

Cloudy ; light snow. 

15 

—26 

1 N. 

7 

—4 

s. 

Cloudy, 

16 

—4 

i N- 

High wind. 

8 

1 

s. 

17 

—22 

N 

Very cold wind. 

9 

0 

S- 

Light snowfall. 

18 

-29 

N* 

Bright and clear ; strong 

19 

—11 

N. 

Bright and clear. 




wind* 

1 


N. 

Cloudy ; light snowfall. 

19 

—33 

Ni 

Bright and clear. 

12 

5 

&■ 

Beautiful morning* like 

2 

—34 

N, 

Dr i fling; cold wind. 




spring* 

21 

-16 

N. 

.4 41 If 

13 

25 

s. 

Bright and clear; heavy 

22 

—40 

Ni 

Bright and clear* 




rain last night. 

S3 

-S 

N- 

Heavy storm ; snowing 

14 

-17 

N* 

Bright and clear. 




and drifting. 

15 

—20 

N- 

Cloudy ; light snow. 

24 

5 

N* 

Heavy fall of snow. 

16 

29 


Heavy rain, turning to 

25 

14 

N. 

Storming; snow. 




snow. 

,26 

8 

N- 

Cloudy* 

17 j 

25 

S. 

Heavy rain ; light snow. 

2t 

10 

: N. 

Heavy snowfall all day. 
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cJ 




= ^ 

3^ 



il 

d * 

•P 


Date. 

£ h 

og 


Remarks. 

Date. 

3 2 

'n a 


Remarks. 


!3 | 




§1 

a o 



H 




H 



1832. 

o 



1882. 

G 



Mar. 28 

-17 

N- 

Bright and clear. 

Apr, 12 

—2 

S- 

Cloudy ; cold wind. 

29 

—39 

N- 

i* 

13 

—5 


30 


N- 

t* *t i l 

u 

U 

s. 

K K (f 

31 

—20 

N- 

High wind : drifting. 

15 

23 


If K II 

April 1 

2 

N. 

Cloudy ; drifting. 

10 

27 

s. 

« If ff 

2 

2 

N. 

Ctcudy. 

17 

20 

s. 

Snowing and storming. 

S 

a 

N- 

High wind; drifting. 

18 

20 

s. 

Snowing in Evening, 

4 

11 

N. 

Cloudy, 

19 

23 

N. 

Cloudy ; cold wind. 

5 

11 

N. 

a 

20 

7 

s. 

Cloudy ; storming in Eve. 

6 

u 

N. 

Light snowfall all day. 

21 

22 

\\\ 

Storming ; cold wind. 

7 ■ 

12 

N. 

Fine day. 

22 

24 

S- 

Bright and clear. 

8 

15 

N 

Raw, cold wind. 

23 

2 

s. 

Cloudy ; light snow drift- 

9 

12 

N. 

Cloudy. 



n. 

ing. 

10 

20 

s. 

Bright and clear. 

24 

7 


Bright and clear. 

11 

-1 

s. ■ 

Cloudy: cold wind. 



s. 

, _ 


(4*) RECORD OF TEMPERATURE) AT LAKETON, DBASE LAKE, B- C*, DURING PORTIONS OF 
THE YE AES 1886 ASD 1887, BY MR. ROBERT REED. 
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0 
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—H 
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Jan. 23 
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22,... 

-11 
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-55 
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-9 
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3 
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-31 
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—5 
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APPENDIX VII. 


SUMMARY OP ASTRONOMICAL OBSERVATIONS BY DR G. M. 
DAWSON, EMPLOY ED IN THE CONSTRUCTION OP 
THE MAP ACCOMPANYING THIS REPORT. 


Note. — The angular instrument employed was a sextant of seven inch 
radius, Cary, No, 038. The longitudes of places on the map depend 
on two small chronometers, Prod sham, No. P6S59, and Arnold, No. 
9699, running mean and sidereal time respectively. The first-mentioned 
was employed in taking time in all the observations, and has been 
given double weight in longitude determinations beyond Telegraph 
Creek, as it was an instrument Of higher class than No, 9699, and 
proved to be extremely trustworthy. The chronometers were rated 
wherever possible, as shown in the annexed note. No. 9699 changed 
its rate suddenly on one occasion, in consequence apparently of a 
slight jar received on Fin lay son Lake, tut subsequently recovered a 
satisfactory rate. The longitude of the site of Fort Selkirk on the 
map depends entirely on that brought round by our route from Wran- 
gell, as we are still in possession of the preliminary plotting only, of 
Mr. Ogilvie’s Lewes River traverse. (See foot note on p, 276 n.) 

The chronometers, in their eases, were packed together in a padded 
leather-covered box, which was invariably handled and transported 
with the greatest care. Comparisons were made throughout the jour- 
ney on every second day at 8 approximate local mean time. 

General Note on Rates of Chronometers, determined at Esquimau, Deem Lake, 
Frances Lake and Camp near die of Fori Selkirk. 

F rod sham, No. 0GS59, running mean time. 

Rate determined on board H, M. 8. Triumph, 

at Esquimau, May 4-9 

Dease Lake, June 5-7 by obsn . 

Frances Lake, July 11-16 by obsn ..*.*<.*•* 

Camp near site of Fort Selkirk, Aug. 13-17, 
by obsn — . - * * , * « * - . 


"2 seconds daily, losing. 

it it 

’48 « “ « 

•625 “ * « 
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Arnold, No. 9699, running sidereal time. Rate given on mean time, and includ- 
ing the daily difference between sideral and mean time (=3 m. 56.555 s.) 
Rate determined on board H.M.S. Tri - • 

umph, at Esquimalt, May 4-9 3' 53" *45 seconds daily, losing. 

Dease Lake, June 5-7, by obsn 3' 54" *078 “ “ * “ 

Frances Lake, July 11-16, by obsn — 3' 54 // *82 a “ “ 

Camp near site of Fort Selkirk, Aug. 

13-17, by obsn 3' 52" -6 

(Chronometer received a slight shock since last determination of rate, which 

accounts for its sudden change.) 

Wrangell, Alaska, May 19, 1887- 

h. m. s. _ 

Frodsham, 06859 1 12 51*5 Obs. alt. © 88° 5' 20" 

1 15 03*5 88 34 30 

1 17 24.5 89 5 10 

1 18 12*5 89 15 30 

1 20 0 89 38 30 

1 21 42*5 90 1 30 

1 23 20*5 90 21 55 

Index error and eccentricity — 2 9 

Taking latitude of observation spot as 56° 28 / 18", from 
U. S. Pacific Coast Pilot, Alaska, Part 1, 1883. 

Chron. 06859 fa6t 3h. 49m. 03s. 

River-bank near site of H. B. Co.’s old post, Stikine R., May 21, 1887. 
h. m. s. 

Frodsham, 06859 1 5 17 Obs. alt. © 86° 57' 35" 

1 7 16 87 24 10 

1 8 26 87 38 50 

1 9 44 87 56 20 

1 10 41 88 8 30 

Index error and eccentricity — 2 31 

Chron. 06859 fast 3h. 46m. 33 -4s. 

h. m. s. 

Frodsham, 06859 3 48 28*5 106° 4 8' 0" 

3 50 10*5 106 46 40 

3 51 15 106 45 10 

Index error and eccentricity —1 52*5 

Resulting latitude from above two series of observations. . 57 8 1 

Longitude by Frodsham, 0685 9 131 46 45 

Glenora, Stikine River, May 23, 1887. 

Jupiter, obs. merid. alt 46° 4' 5" 

Index error and eccentricity — 3 49 

. \ Latitude 57 50 16 

Telegraph Creek, Stikine River, May 27, 1887. 

Jupiter, obs. merid. alt 46° V 25" 

Index error and eccentricity — 3 44 

Latitude 57 55 0 
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* 

Telegraph Creek, May 28, 1887* 

h. m* s, 

Frodsham, 06859* . . T2 27 16*5 Gbs. alt 5 
12 28 21 -5 
12 29 49 
12 31 29 

Index error and eccentricity ■ . . . , * * * . * . 

* Frodsham, 09859* fast . . — 


Telegraph Creek, May 29, 1887. 


h. m. s. 

Frodsham, 06859 2 0 22 

2 2 28-5 

2 4 3 

2 6 12 
2 8 23 

Index error and eccentricity 

. \ Frodsham, 0GS59, fast . , 


Qbs. alt- o 


Telegraph Creek, May 29, 1887. 

Obs. meridian alt § 

Index error and eccen tricity 
*■■ Latitude * ... 


Telegraph Creek, May 29, 1887* 


h, m, s* 

Frodsham, 06859, ■ ... 5 25 39 Obs, alt, q- 

5 26 37 
5 27 51 
5 29 32*5 
5 30 44*5 

Index error and eccentricity ... . 

, ■, Frodsham, 06859* fast, . . . ..,*.* * 

Telegraph Creek, May 30, 1887- 


h* m. s. 

Frodsham, 06859 6 37 51'5 Obs* alt § 

6 39 51 '5 
6 41 26 
6 43 3 '5 

6 45 2*5 

Index and eccentricity * , * , , . * * . , 

« % Frodsham, 06859, fast * , . , 

Telegraph Creek, Stikine River (summary). 

Did: in long, between Fort Wrangell and Telegraph Creek, 
by comparing two a.m. sets of observations : 
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79° 55' 0" 
80 10 40 
80 31 40 
80 55 30 
— 2 48 
3h. 44m. 06-ls, 


99° 25 / 0" 
99 45 10 
100 0 0 
100 20 0 
100 40 10 
“2 39 
3h. 44m. 04-5.S. 


108° 5^ 50" 
—2 23 
57 54 58 


99° O' 50" 
98 41 10 
98 28 50 
98 11 55 
97 59 20 
—2 42 
Sh. 44m* 07 2s, 


84° 34' 50" 
84 6 30 

S3 44 55 
83° 22' 10" 
82 54 0 

—2 42 
3*h, 43m.56*4s, 
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Frodsham, 06859 1° 13' 40" 

.*. Chron. long, of Telegraph Creek 131 10 20 

Latitude adopted 57 55 58 


Note. — By Hunter’s surveyed line, continued by that of McConnell to Tele- 
graph Creek, the longitude, depending on observation point at Wrangell, (long. 
132° 24' 00") is 131° 10' 05". As the chronometers were subjected to excep- 
tional conditions while ascending the Stikine by steamer, this longitude is 
adopted for Telegraph Creek in preference to that resulting from observations. 


Head of Dease Lako, June 5, 1887. 

h. m. 

Frodsham, 06859 6 32 

s. 

22 

Ohs. alt. § 

.. 85° 

45 7 

40' 

6 

33 

44 


85 

27 

0 

6 

34 

55*5 


85 

11 

0 

6 

36 

2*5 


84 

55 

20 

6 

37 

23 


84 

37 

5 

6 

38 

30 


84 

21 

50 


Index error and eccentricity . . 




2 

53 

.*. Frodsham, 06859, fast . 





18.5s. 

Head of Dease Lake, June 5, 1887. 






h. 

m. 

s. 





Frodsham, 06S59.... 3 

29 

34 

Obs. alt. ©... 


57' 

15" 

3 

30 

38 


108 

58 

10 

3 

31 

59 


108 

58 

40 

3 

33 

455 


109 

0 

20 

3 

34 

56 


109 

0 

55 

3 

36 

8 


109 

1 

5 

3 

37 

27 


109 

1 

25 

3 

38 

21*5 


109 

1 

30 

3 

39 

25*5 


109 

1 

15 

3 

41 

11 


100 

0 

35 

3 

42 

53 


108 

59 

10 

3 

44 

14 


108 

5S 

30 

3 

45 

52 


108 

57 

35 

3 

47 

14 


108 

56 

40 

Index error and eccentricity . . 




2 

2 






28 

17*3 

Head of Dease Lake, June 7, 1887. 










. 109° 

13' 

15" 

vmjo. uiduu. 

Index error and eccentricity • . 




_2 

1*5 






28 

6 

h. 

m. 

s. 





Frodsham , 06859 6 

56 

34 

Obs. alt- 0. . . 

00 

*8 

33' 

30" 

6 

57 

47 


80 

15 

20 

6 

58 

38*5 


80 

2 

50 

6 

59 

40 


79 

48 

10 

7 

0 

40 


79 

33 

25 

Index error and eccentricity . . 




2 

50 

. *. Frodsham, 06859, fast . 




. . 3h. 39m. 17-8s. 
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Head of Dease Lake (summary). 


205 E 


Diff. in long. between Telegraph Creek and head of Dease Lake : 

Frodsham , 00859 . . - . , , , , 1° 10' 34"*5 

Arnold, 9699 . . . . . , 1 9 54 ■§ 

Adopted diff, , . . ............ 1 10 20 

Note.— Here, and subsequently throughout, double value is assigned to 
Frodsham, GGS59, 

t% Clirort. long, of head of Dease Lake-- =130° 0' 00" 

Notb. — -This longitude depends directly on Wrangell by chronometers. Taking 
into consideration the corrected longitude for Telegraph Creek, and assuming 
a mean value as between chronometer longitude and longitude by paced 
traverse from Telegraph Creek to head of Dease Lake, the longitude of head of 
lake is found to be 130° 2' 0", w hich is adopted. Subsequent longitudes along 
the line of traverse are made to depend fund amen tly on this position. 

Adopted latitude, from series of circum-meridian altitudes, June 5, 1887, 
58° 28' 17" '3. 


Laketon, Dease Lake, June 17, 1887. 

h. m. s- 

Frodsham, 068597 >- -- 1 18 2 Obs. alt. (!$*•**- 93° 55' 5" 


1 21 33 94 37 0 

1 23 35 95 1 30 

1 25 44 95 26 30 

1 29 5*5 96 5 20 

1 30 2 96 16 0 

1 31 56 96 37 45 

Index error and eccentricity . . . - — 2 19 

- Frodsham, 06859, fast * 3h. 39m. 26s. 


h- m, s. 

Frodsham, 06859 3 42 31 ‘5 

3 43 51 
3 45 165 
3 46 47 

Index error and ^eccentricity , 


Obs- alt. 5 109° 57' 30" 

109 57 0 

109 56 20 
109 55 35 
...... —1 50 


h» m. s. 

Frodsham, 06859 8 14 20*75 Obs. alt. © 62° 24' 50" 

8 16 105 61 56 40 

8 17 16 ‘5 61 39 5 

S 19 2-75 61 12 0 

8 20 1-5 60 56 50 

8 21 1*3 60 36 0 

Index error and eccentricity * * * — 3 9 

Resulting adopted lat. from second and third series of 

observations . . . 58 42 20 

By last observation : 

Frodsham, 06859, fast - 3h. 39m, 16s. 

Diff. in long, between Laketon and head of lake by long 

bearings * 3' 32" 

. Resulting adopted long, of Laketon - 130° 5' 32" 
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Sta. Ij Dease River, June 19, 1887. 

Obs. merid. alt. § . ♦ ■ . * * — 109° 34 ' 15" 

Index error and eccentricity * * * - * - — 2 3 

* -. Latitude. ■ * * - - - 58 56 38’9 

Sta. IJ, Lease River, June 20> 1887, 

Gbs. merid, alt, § .......... - - 109° 13' 50" 

Index erroi and eccentricity ........ — 2 03 

, \ Lati tilde >.*•---•••<* 50 7 25 ‘6 

Sta. E, Lease River, June 21, 1887. 

Obe. merid. alt. g. - - 108° 49' 45" 

Index error and eccentricity —2 0 

. \ Latitude - . - * * - - 59 19 35'2 


Sta- Mj June 22, 1887. 


h. m. s, 

Frodsham, 06859 10 17 13 Obs. alt. q 

10 19 17 
10 20 18 
10 21 2*25 

Index error and eccentricity - 

. Frod sham, 06859, fast 

Lat for above observation from traverse 

Lift, in long, between place and head of Dease Lake, Frod- 

sham* 06859 — 

*\ Chron. long, of place 


50° 38' 40" 
51 0 50 

51 26 0 

51 37 0 

—3 1 

3h. 36m. 16s. 
59° 34' 0" 

44 0 

129 IS 0 


Sta. U 2, Dease River, June 22., 1887. 


Obs. merid. alt. , 108° 4 ' 15" 

Index error and eccentricity 1 573 

« \ Latitude 59 42 53 


Lower Post, mouth of Dease River, June 25, 1887. 


h. ra. s. 

Frodsham, 06859 1 2L 35 

1 22 46 
1 23 25*5 
1 24 8 

1 25 37 
1 26 41*5 
1 ,27 22 
1 28 6 
1 29 2 

Index error'and eccentricity 


Obs. alt. 5 93° 55' 25" 

94 8 0 

94 15 35 
94 23 50 
94 40 5 

94 51 30 

94 58 30 

95 6 20 

95 16 20 

— 2 16-5 


. \ Frodsham, 06859, fast* * — . * 3h. 32m. 0‘8s. 

Note. — T his series of observations was not employed in determining long., 
the sun being too near meridian. 
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h, m. s. 

Frodsham, 06859. . . . . 3 19 34 Obs. alt. g. . . . . 107° 17" 20" 

3 20 24 107 IS 50 

3 21 24 107 20 40 

3 22 44*5 107 22 5 

Index error and eccentricity ......... — . . . — 1 51 

By a.m. obsn. and last, with interval of time. 

Latitude ..... - ...... — 59 55 56'7 

fa. m. s. 

Frodsham, 06859 3 37 31 Obs. alt §. ... . 107° SO' 10" 

3 38 30 107 29 20 

Index error and eccentricity . . ... ..... — —1 51 

By a.nn obsru> and this, with interval of time. 

Latitude 59 55 55 

Difference in long, between place and head of Dease Lake ; 

Frodsham, 06859 . 1° 32" 24"" 

Arnold, 9699.. 1 30 405 

Mean, (giving double value to Frodsliam) 1 31 50 

. \ Chron- long, of place 128 30 10 

Long, ascertained by bearings carried through 

by Dease River 128 35 10 adopted 

St a. I, Canon on Upper Liard River, June 26, 1887. 

Obs, mend, alb g 107° 16' 20"" 

Index error and eccentricity — . —1 58 

, % Latitude - - 60 1 6*2 

Sta. P, Upper Liard River, June 27, 1887. 

Obs. merid, alt, § * * * - - . . . . 107° 6' 30"" 

Index error and eccentricity . — —1 58*5 

. -. Latitude 60 3 43*7 

Sta. Y, Upper Liard River (confluence of Frances R.}, June 29, 1887. 

Obs. mend. alt. g 106° 29" 10" 

Index error and eccentricity — 2 19*5 

Latitude ........ 60 16 35*3 

Sta, F, Frances River, June 30, 1887, 
fa, m. s, 

Frodsham, 06859 9 10 54 Obs. alt 0..,.. 47° 30" 25"" 

9 11 49*5 ' 47 17 10 

9 12 38o 47 5 15 

9 13 25 '5 46 53 45 

9 14 12-5 46 41 50 

9 15 1*5 46 30 0 

9 16 21 46 10 50 

Index error and eccentricity — 3 19 

.*, Frodsham, 06859. fast 3h. 35m. 38 8s. 

Lat. for above obsn. by traverse 60° 26" 0" 

. \ Long, by Frodsham, 06859 . , . 129 11 46 


268 B YUKON BIST RIOT AND BRITISH COLUMBIA* 

Sta. H, Trances Elver, July 1, 1887* 

h. m. a* 

Frodsham, 06859*. --< 3 42 45 '5 Obs. alt. g 105° 53 / 0" 

3 44 9*5 105 52 30 

3 45 23*5 105 52 10 

3 46 12*5 105 51 20 

Index error and eccentricity - * . — 2 0 

With time by last observation and long, of traverse, 

Latitude * * * * - * . * - 60 27 28 

Sta. W, Frances River, July 3, 1887, 

Obs* merld. alt, ©***-*,.*. * * 105° 10' 45" 

Index error and eccentricity ... * —2 0 

.** Latitude - *..,*, GO 39 150 

Note,— O bservation fair only* 

Sta, E, Frances River, July 4, 1887* 

Obs, merid. alt. § . -.****....,, 104° 41' 50" 

Index error and eccentricity - - * - - * * — 2 15 5 

* *. Latitude * - - - . . - 60 47 53*4 

Sta. P, Frances River, July 7, 1887. 

Obs* merid* alt* © ---------- ■ - - - - 103° 24' 35" 

Index error eccentricity, * . - * - - - ***** —2 18 

*\ Latitude*. * 61 9 25 

Cftche Camp, Frances Lake, near mouth of Fin lay son Elver, July 11, 1887, 
h. m* s. 

Frodsham, 06859 12 45 32 Obs* alt. © 81° 15' 30" 

12 46 41 81 28 50 

12 48 23 81 49 20 

12 49 15 82 0 0 

12 50 55 82 20 0 

12 52 36 82 40 0 

12 54 18 83 0 0 

12 56 1 83 20 0 

Index error and eccentricity - * - —3 17 

. *. Frodsham, 06859, fast . - , . * - - - * * * . 3h* 37m* 23sU 

Cfiche Camp, Frances Lake, July 7 , 1887. 

fa. m. s* 

Frodsham, 06859 3 35 33 5 Obs, alt § 101° 43' 40" 

3 36 32 101 44 25 

3 37 19 101 44 50 

3 38 16-5 101 45 0 

3 39 26 101 45 20 

3 40 24*5 101 45 40 

Approx* app, noon 101 45 50 

3 43 20 101 45 30 

3 45 26 101 45 10 
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h. m. 3. 

3 46 36*5 101 45 5 

3 47 58 101 44 30 

3 49 1-5 101 44 0 

3 50 53 101 42 40 

Index error and eccentricity **■.*, , * * * * * * * —2 38 

.*■ Latitude . . 61 29 22 

Cliche Camp, Prances Lake, July 11, 1887. 

h. m . s. 

Frodsham, 06859 6 29 1*5 Obs. alt 5 83° 20' 0" 

6 30 44 83 0 0 

6 22 23 82 40 0 

6 34 7*5 82 20 0 

6 35 45 82 0 0 

6 38 20 81 28 50 

Index error and eccentricity ...... — 3 16 

■ v Frodsham, 06859, fast . . . 3h, 37m, 29s. 


Cache Camp, Frances Lake, July 16, 1887, 
h, m- s, 

Frodsham, 06859...., 10 55 IS Ohs. alt, © 55° 5' 50" 

10 56 18*5 55 20 45 

10 57 35 ' 55 38 30 

10 58 31 “5 55 52 10 

10 59 11 56 2 35 

11 0 6 56 14 45 

11 1 31 56 34 30 

Index error and eccen tricity — 3 40 

* \ Frodsham, 06859, fast 3h. 37m. 22s. 

Diff. in long, between place and head of Deasa L. by mean of two first obans- 

Prod sham 5 06859 ....... 0° 23' 36" 

Arnold, 9699 0 21 22 5 

Mean, (giving double value to Frodsham). , , . 0 22 51 '5 

. \ Chron. long, of place 129 39 8*5 adopted. 


Sta, P, Frances Lake, July 12, 1887. 

Obs. merid, alt. §. 101° 46' 30" 

Index error and eccentricity — 2 34 

.'.Latitude-...*... 61 21 7'9 

Sta. T, Finlay son Lake, July 24, 1887. 

Obs- merid. alt- 3 96° 53' 30" 

Index error and eccentricity ... - ...... * , , , —2 37‘6 

Latitude 61 40 129 

Correction for temp- and pressure, — 6," 

St U, Finlay son Lake, 14" s >uth of last, July 24, 1887. 

Frodsham, 06859-.... 9 43 48 flba. alt jg. .... 36° O' 35" 

9 44 47 ^ 35 46 25 

9 45 40 35 34 0 
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h. m. S. 

9 40 37 35 20 50 

9 47 37-5 35 8 20 

9 48 20 34 56 30 

9 49 0 34 47 10 

Index error and eccentricity . — 3 34 

. \ Frodsham, 00859, fast . * 3h. 40m, 29s. 


St. V, Finlay son Lake, July 25, 1887, 
h. m. s. 

Frodsham, 00859 12 51 45 Obs, alt 0 — * 77° 0' 0 " 

12 52 47*5 77 12 5 

12 53 36*5 77 21 50 

12 54 25*5 77 31 0 

12 55 25 77 42 40 

12 56 13 77 52 10 

12 57 6*5 7S 2 30 

12 57 47 7S 10 25 

12 58 45 78 21 10 

Index error and eccentricity . —3 23 

. \ Frodsham, 06859, fast 3h. 40m. 46s. 

Gbs. merid. alt. 5 • * - — * 96° 28' 10" 

Index error and eccentricity . . . —2 38 

Correction for temp, and pressure, —6, 

. \ Latitude ■ . 61 40 G‘6 


Sta. V, Fin lay son Lake (summary). 

Mean of last obsn. and that of July 24, reduced to this point, gives, 


Latitude . . < * . — , . 61° 40' 0" adopted. 

Did', in long, between place and Cftche Camp, Frances Lake : 

Frodsham, 03859. 50' 12 " 

Arnold, 9699 46 51 

Mean, (giving double value to Frodsham) . . 49 5 

. *. Chron. long, of place 130° 28' 13".5 

Long, of place by traverse between Frances 

Lake and Felly Banks 130 28 52 

Mean of this and chron. long. 130 28 32 1 ? adopted. 


Pelly Fiver, First Camp, near site of Fort Felly Banks, July 29, 1887. 


b. m. s. 

Frodsham, 06859 7 4 59 Obs. alt ® 70° 54' 30" 

7 6 4 6 70 32 35 

7 7 41*5 70 20 50 

7 8 33.5 70 10 0 

7 9 23 69 59 10 

7 10 145 69 48 30 

7 12 17 69 23 10 

7 13 15 69 11 10 

7 13 58 69 2 10 

Index error and eecen tricitv ...... * • * — — 3 22 

. *. Frodsham, 06859, fast - 3b. 42m. 45s* 
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Pelly Biver, First Camp, July 29, 1887. 


h. in, s. 


Frodsham, 06859 7 

57 

32-5 

Obs. 

alt 

0. . . 

. . 59° 

1 / 

40" 

7 

58 

58-5 




58 

42 

0 

7 

59 

46-5 




58 

31 

10 

8 

1 

11 




58 

12 

0 

8 

2 

19 




57 

55 

50 

8 

3 

17 




57 

43 

10 

8 

3 

58 




57 

33 

30 

Judex error and eccentricity . - 






—3 

30 

. \ Frodsham, 06359, fast . 






... 3h. 

42m 

i. 46s. 

ly Elver, First Camp, July 

81, 18S7. 







h. 

m. 

. s. 







Frodsham, 06859 12 

36 

49 

Obs, 

alt. 

g... 


54' 

0" 

12 

37 

53 




71 

7 

0 

12 

38 

56*5 




71 

19 

30 

12 

39 

46 




71 

30 

0 

12 

40 

31*5 




71 

38 

40 

12 

41 

28 




71 

50 

40 

12 

42 

31 




72 

2 

55 

12 

43 

25*5 




72 

14 

0 

12 

44 

23 




Iz 

25 

20 

Index error and eccentricity . . 





. . 

— 3 

21 

. Frodsham, 06859, fast . 







42s *9 

Gbs. approx, me rid. alt g 







23 / 

10" 

Index error and eccentricity . . 





. . 

-2 

42 

. \ Latitude 







48 

59 

h. 

m. 

s. 







Frodsham. 06859 3 

54 

7*5 

Obs. 

alt. 


. . 93° 

2F 

50" 

3 

55 

12 




93 

21 

20 

3 

56 

34 




93 

20 

40 

3 

57 

50 




93 

19 

15 

Index error and eccentricity . ■ 






—2 

42" *5 

Frodsham. 06859 . - » - . 7 

45 

57.5 

Obs. 

alt. 

S— 

. . 61° 

IF 

40" 

7 

47 

1 




60 

57 

5 

7 

48 

19'5 




60 

39 

10 

7 

49 

10*5 




60 

27 

55 

7 

50 

8-5 




60 

15 

10 

7 

50 

45 5 




60 

6 

45 

7 

51 

25*5 




59 

57 

50 

7 

52 

7-5 




59 

48 

5 

7 

53 

5*5 




59 

35 

30 

Index error and eccentricity . . 






—3 

29 

. \ Frodsham, 06859, fast . 




3h. 

42m, 

45s *8 




Pelly Eiyer, First Camp (summary). 

By last two obsns., witli interval of time : 

Latitude * . . * * , 61° 48 7 52" adopted. 
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YUKON DISTRICT AND BRITISH COLUMBIA. 


DifF. in long, between Cfiche Camp, Frances L. 
and place by mean of sets of obsns. 

Frodsham, 06859 1 22 7*5 

Arnold, 9699 1 21 39 

Mean, (giving double value to Frodsham). . '1 21 58 

. \ Chron. long, of place 131 1 6‘5 adopted. 

Sta. X, Felly River, Aug. 2, 1887. 

Obs. merid. alt. § (fair only) 92° 30' 20" 

Index error and eccentricity — 2 44 

.*. Latitude 61 44 52*5 

Sta. G, Pelly River (Head of Hoole Cafion), Aug. 3, 1887. 

Obs. merid. alt. © 91° 48' 0" 

Index error and eccentricity —2 41*5 

Latitude 61 50 28 

Sta. II, Pelly River (lower end Hoole Cafion), Aug. 4, 1887. 
h. m. 8. 

Frodsham, 06859 9 49 41*5 Obs. alt. § 30° 17' 50" 

9 50 31 30 30 0 

9 51 26*5 30 42 30 

9 53 8 31 5 40 

9 54 41*5 31 27 25 

9 55 35 31 40 10 

9 56 26 31 52 10 

Index error and eccentricity — 3 25 

. \ Frodsham, 06859, fast 3h. 46m. 47s*5 

Note. — F or above obsn.,lat. employed determined by paced 

line from Sta. G 61° 50' 48"* 8 

Long, by chronometers (giving double value to Frodsham) 132° 1' 51 " 

Sta. B, Pelly River, Aug. 5, 1887. 

Obs. merid. alt. g 90° 4 / 5" 

Index error and eccentricity — 2 45 

.*. Latitude 62 10 20 

Sta. L, Pelly River, Aug. 6, 1887. 

Obs. merid. alt 0 (passing clouds, approx.) 89° 2 ' 15" 

Index error and eccentricity — 2 54 

.'. Latitude 62 24 53 

Sta. C, Pelly River, Aug. 7, 1887. 

. Obs. merid- alt. § 87° 57 / 10" 

Index error and eccentricity — 2 54 

Latitude 62 40 41 

Sta. N, Pelly River, Aug. 8, 1887. 

Obs. merid. alt. © 87° 12' 10" 

Index error and eccentricity — 2 41 

.*. Latitude 62 46 4 
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Sta, T, Felly River (6 m. above Macmillan River), Aug. 8, 1887. 


tea^baimi 06859 9 SI 23*5 Obs. alt. © 87° 8' 10" 

9 32 21 '5 30 55 ID 

9 33 25 38 40 50 

9 34 18-5 36 28 20 

9 m 7*5 36 17 10 

9 35 59 30 5 30 

9 36 39 35 56 0 

9 87 34 '5 35 44 0 

9 88 9 35 36 0 

index error and eccentricity ........... — 3 19 

. \ Frodsham, 06859, fast * ...... 41i, lm. 29s, 

Note* — F or above obsn. lat* employed determined by traverse 62° 48' ID" 
Long* by chronometers (giving double value to Frodsham) 135 44 25*5 

Sta. O, Felly River, Aug. 10, 1887* 

Ohs* mend* alt, q (approx.) ....... ........ 85° 52 / 25" 

Index error and eccentricity * — * . —2 58 

. v Latitude * — . . * 62 51 10 


Observations near site of Fort Selkirk. 
Three-quarters of a mile below Fort Selkirk, Aug. 11, 1887* 


h. 

m. 

s* 





Frodsham, 06859 * ... * 4 

1 

8*5 

Gbs, alt © 

85° 

19' 

0" 

4 

2 

0 


85 

19 

40 

4 

2 

52 


85 

20 

20 

4 

3 

58 


85 

21 

ID 

4 

5 

28 


85 

22 

5 

4 

7 

3 


85 

22 

55 

4 

8 

15 -5 


85 

23 

30 

4 

13 

17 


85 

24 

25 

4 

14 

43 


85 

23 

50 

4 

16 

47*5 


85 

23 

35 

4 

17 

45*5 


85 

23 

0 

4 

18 

38'5 


85 

22 

40 

4 

19 

43 


85 

22 

20 

4 

20 

50 


85 

21 

35 


4 

21 45 


85 

20 

55 

index error and eccentricity . * 




“3 

4 

Correction for temp, and pressure, — 6* // 








62 

47 

32 

Camp opposite Fort Selkirk, Aug. 11, 1887. 




h. 

m* 

3 . 





F rods h am , 06859 8 

12 

7-5 

Obs, alt 0 

54° 

37 / 

30" 

8 

13 

16*75 


54 

22 

30 

8 

14 

2*5 


54 

12 

40 

8 

14 

53‘5 


54 

1 

50 

8 

15 

30 


53 

54 

5 

8 

16 

36 


53 

39 

10 


IS 
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h. 

m. 

s. 




■'•iiMjll 

rffM 

1,1 



8 

17 

355 




53 

27 

0 


8 

18 

16 




53 IS 

0 


S 

18 

58-5 




53 

9 

10 

Index error and eccentricity . * 






—2 

39 

, *. Frodsham, 06859, 

fast - 






4h. 7m. 42s'3 

Camp opposite Fort Selkirk, Aug. 12, 1887. 








h. 

m. 

s. 







Frodsham, 06859 

7 

35 

59 5 

Obs. 

alt. 

© 

61° 

30' 50" 


7 

38 

18 




61 

2 

30 


7 

39 

22*6 




60 

50 

20 


7 

40 

10*5 




60 

40 

10 


7 

40 

58*5 




60 

30 

55 


7 

42 

5 




60 

17 

30 


7 

43 

20-5 




60 

2 

10 

Index error and eccentricity . ♦ 






-2 

35 

. ■. Frod sham ? 06859, 

fast . 






4h. 7m. 46’ 5s 

Camp opposite Fort Selkirk, Aug* 18, 1887. 








h. 

m. 

s. 







Frodsham, 06859 — 


58 

46*5 

Obs. 

alt. 

&•** , 

, 63° 

O' 

0" 


1 

1 

22 




63 

30 

0 


1 

3 

8'5 




63 

50 

0 


1 

4 

52 ‘5 




64 

10 

0 


1 

7 

33-5 




64 

40 

0 


In 

m. 

a. 







Frodsham, 06859 . . . 


4 

ID'S 

Obs. 

alt. 

<§ 

. 84° 

6' 

55" 


4 

5 

33 




84 

7 

35 


4 

7 

57 




84 

8 

15 


4 

9 

7 




84 

8 

25 


4 

10 

4-5 




84 

8 

40 


4 

10 

59-5 




84 

9 

10 


4 

12 

44 




84 

9 

0 


4 

13 

32-5 




84 

8 

50 


4 

14 

39 




84 

8 

40 


4 

16 

35 




84 

8 

10 


4 

17 

46 




84 

7 

40 


4 

18 

44 




84 

7 

25 

Index error and eccentricity . * 






—3 

7 

Correction for temp, and pressure, 

—67 




, % Latitude * 







. 62 

47 

32*4 


h. 

m. 

s. 







Frodsham, 06859. , . 


16 

30*5 

Obs. 

alt. 


. 64° 

40' 

0" 


7 

19 

9*5 




64 

10 

0 


7 

20 

54 




63 

50 

0 


7 

22 

40 




63 

30 

0 


7 

25 

16-5 




63 

0 

0 


By the above series of observation paired with a.m* series 

by equal altitudes, Frodsham, 0G859, fast ■ ■ - 4h* 7m. 47'ps 
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Camp opposite Fort Selkirk, Aug, 15, 1887, 





h, m. g. 





Freds bam, 06859 1 17 56*5 

Obs. alb 0 

65® 

3£K 

0" 

1 19 48*5 


65 

50 

0 

1 21 41*5 


66 

10 

0 

1 23 32-5 


66 

30 

0 

1 25 25-5 


66 

50 

0 

1 27 20'5 


67 

10 

0 

h, m. s. 





Frndsham, 00859 6 55 55 

Obs* alb 0 

67° 

I0 / 

0" 

6 57 48*5 


66 

50 

0 

6 50 42-5 


66 

30 

0 

7 1 37 


60 

10 

0 

7 3 29*5 


65 

50 

0 

7 5 19 


65 

30 

0 

By the above sets of equal alt, obsns, Frodsham, 00859, fast 

4h. 7m. 4G*5s 

Camp opposite Fort Selkirk, Aug* 17, 1887* 





b. m, s. 





Frodsham, 06S59 0 39 16'5 

Obs* alb 

57° 

O' 

0" 

0 40 55 '5 


57 

20 

0 

0 42 35 


57 

40 

0 

0 44 16 


58 

0 

0 

0 45 56*75 


58 

20 

0 

h, m. g* 





F rod si i am , 0685 9 * * * * * 4 7 38 

Obs, alb 

81° 

36' 

40" 

4 9 10 


81 

37 

10 

4 115 


81 

37 

20 

4 12 0-5 


81 

37 

5 

4 13 29 


81 

36 

30 

4 Id 30 


81 

35 

55 

4 17 32-5 


81 

35 

20 

Index error and eccentricity 



2 

0 

Correction for temp, and pressure, —5 '3 




.*. Latitude * 


62 

47 

29 

h. m* s* 





Frodsham, 06859 7 36 25 

Obs* alb ©*.,,* 

58° 

20' 

0" 

7 38 5 


58 

0 

0 

7 39 46 


57 

40 

0 

7 41 26 


57 

20 

0 

7 43 7 


57 

0 

0 

By the above series of observations, paired with a.m. series 




by equal altitudes, Frodsharri] 06859, fast ■ - * . . . 

4b, : 

7m* 45s. 

Camp opposite Fort Selkirk, Aug. 17, 1887* 





Ohs, me rid* alt Altair *.,- 


71° 

35' 

30" 

index error and eccentricity* * *, 



+ 1 

8 

Correction for temp, and 

pressure, —41 




Latitude * , *,*,,, 


62 

47 

28*3 


The adjustments of the sextant were changed here- 
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Site of Fort Selkirk (summary). 

Reducing the foregoing latitude observations (taken at two different points) 
to the ruins of Fort Selkirk, we find 


From obs* of 11th * *.* 62° 47' 12" adopted, 

" “ 13th.... ........... G2 47 12'4 

« ft f£ 17 th . 62 47 9 

« 11 17th (on Altai r) , * * 62 47 8*3 

Diff* in long, between Cftche Camp, Frances L. and Camp opp* Fort Selkirk, 
by directly comparing two equal alt* obsns. 

Frodsham, 06859* * ............ 7° 40' y* 

Arnold, 9699* . * - 7 42 345 

Mean, (giving double value to Frodsham) 7 40 57*5 adopted. 

*\ Long, of Camp opposite Fort Selkirk 137 20 6 

Or reduced to site of Fort Selkirk ....... 137 20 22 * 


Lower end Lake Labarge, Sept* 4, 1887. 



h. 

m* 

s. 





Frodsham, 06859* . . 

12 

20 

54 

Obs, alt. A returns. ■ 

. 48° 58" 

30" 


12 

23 

29 


4S 

21 

30 


12 

25 

35 


47 

51 

40 


12 

27 

18 


47 

26 

20 


12 

28 

38-5 


47 

7 

30 


12 

30 

14-25 


46 

44 

30 

Index error and eccentricity 




+ 1 

2 

* ■. Frodsham, j 06859 

, fast * - 



3h* 

58 m, 46s. 

. \ Long* of place . * 

h. 

m* 

£ 5 . 


135° 

5 / 

45" 

Frodsham, 06859 . * - 

12 

36 

22 

Obs* alt. Polaris . . ■ 

. 122° 

46' 

10" 


12 

39 

7 


122 

47 

55 


12 

41 

11 


122 

49 

20 


12 

43 

35 


122 

50 

55 


12 

45 

44 


122 

52 

30 


12 

47 

38 


122 

53 

35 


12 

49 

57 


122 

55 

25 

Index error and eccentricity 




+ 2 

56 


* \ Latitude . - 61 25 13 

Employing local time obtained from observations on A returns. 



h* m. 

s* 


Frodsham, QG859. * * 

1 2 

1 

Obs. alt. Altair. . . 74° 20' 10" 


1 4 

28 

74 18 25 


* The longitude thus determined for Fort Selkirk, depends directly Upon Wrangell, and iny 
lino of traverse by the Stikine, Dcase, Liard, Frances and Upper Felly rivers. It is that used 
on the accompanying map. Since the map has been engraved, and after this Appendix was in 
type, a first computation (still subject to possible small corrections) has been made of Mr. 
Ogilvie’s winter observations near the 141st meridian and of his instrumental traverse from Fort, 
Selkirk to that point. His resulting longitude for Fort Selkirk is 137“ 22' 45”, the difference 
between the two independently determined positions being yards only. It is therefore prob- 
able that all intermediate places on my Hue of traverse are correct in longitude within small 
limits of error* 
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2 *7 *7 15 


1 5 52 '5 74 17 40 

1 7 2L5 74 16 20 

1 8 59 74 15 10 

1 10 59 74 13 10 

Index error and eccentricity * + 1 20 

. \ Latitude - * — . * 01 25 0 


Employing local time obtained from observations on Arcturus. 


Observations for Magnetic Variation, 

Mag, variation observed at head of Dease Lake. 

Lat. 5S° 28 7 17^-3. Long, 130° 2" 0 77 
June 5, 1887) 3.40 p,m., obs. var. E 30° 20' 0" 


Mag, variation observed at Frances Lake, 
Lat 61° 29 7 22", Long. 129° W 8"*5, 


Date and time. 
July 12, *87, 6 a,m-. 

m - ii ^ « a 


True bearing 
of object. 
127° 37 7 ; 
127° 37 7 | 


Mag, bearing, 
03° 45' compass 1 
93° O' compass 2 


Gbs* variation, 

1” 47/} mean 3S5#45/ ' 5 


Mag- variation observed at First Camp on Belly River, 
Lat. 61° 4S 7 52". Long. 131° l 7 6" 5, 


Date and time, 
July 30, ’87,5.40 p-m. 


True bearing 
of object. 
202 & 59 7 
202° 59 7 


Mag. bearing, 
167° 45 7 compass 2 
IG8°45 7 compass 3 


Obs. variation 
34° 24 7 


34° 36 7 j 


mean 34° 30 7 


640 p.m. 308° 18 7 273° 30 / compass 2 34° 0 7 


Mag. variation observed opposite site of Fort Selkirk. 
Lat. 62° 47 7 30". Long, 137° 2Q 7 6" 


True bearing, 

Date and time. of object. 

Aug. 12, ’S7, 4 p.m 169° 27 7 

o « h # I590 27^ 


Mag. bearing, 
134° 15 7 compass 2 
135° 30 7 compass 3 


Obs. variation, 
35° 1 2 7 ' :<r 

340 0 ,* 


Determined by Mr. Ggilvie at same place (with transit) . . • • 34° 21"5 

“ « “ if “ « « at Fort Selkirk,.. 34 e 5 7 


* The ditrcrenecs between these obsns, and Mr. Ogilvie’s at same place, were assumed as 
index error of instruments and applied to the obsns. at other places. 















